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Thisis  all  y6u  really  need ! 

An  Apple  II®,  a  printer,  a  video  screen,  a  modem,  a  disk  drive, 

c;f^  Multifunction,  and  RAMPLUS+. 


The  CPS  Miiltifunctlon  card  and  cables  are  all 
you  need  to  connect  almost  any  printer,  mo- 
dem, or  terminal  to  your  Apple  11"'.  It's  really 
three  cards  in  one.  It  provides  the  capabilities 
of  a  serial  interlace,  parallel  output  interlace, 
and  real-time  clock/calendar.  It  saves  you 
money,  power,  and  slots.  The  CPS  Multifunction 
is  compatible  with  DOS.  CPM,  PASCAL,  and 
BASIC.  Suggested  retail  price  $239,  including 
software.  Cables  $24.95  each. 

Mountain  "Computer 

300  El  Pueblo.  Si;otts  Valley,  CA   9506B 


The  RAMPLUS+  card  allows  you  to  expand  the 
available  memory  ol  your  Apple  11"  to  80K. 
RAMPLUS+  has  two  16K  banks  of  RAM.  The  card 
is  supphed  with  16K  of  installed  RAM,  with  an 
additional  16K  of  plug-in  RAM  available.  It  is 
compatible  with  DOS,  CPM,  PASCAL,  and  BASIC, 
also.  Suggested  retail  price  $189.  Additional  16K 
RAM  $24.95. 
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'  The  modem  is  a  product  of 
Mayes  Microcompuler  ProdLicts,  Inc. 
Tho  uicfeo  screen  isa  produci  ol  NEC. 
The  printer  is  a  ptoduci  of  Epson  America. 
.  he  Apple  ll'  is  a  product  of  Apple  Computer.  Inc. 
The  disk  drive  is  a  produci  ol  Apple  Computer,  Inc. 


IF  YOU'RE  WAITING  FOR  THE 

PRICE  OF  WORD  PROCESSORS 

TO  FALL  WITHIN  REASON. 


Everyone  expected  it  would  happen 
sooner  or  later. ,  .with  .Vnrjpir.  ^i  ijs  " 
it  already  has!  Now  all  the  marvelous 
benefits  of  expensive  and  advanced 
viford  processing  systems  are  available 
on  Commodore  computers,  America's 
largest  selling  computer  line.  WordPro 
PLUS,  when  combined  with  the  new  80 
column  CBM  8032,  creates  a  word  pro- 
cessing system  comparable  to  virtually 
any  other  top  quality  word  processor 
available— but  at  savings  of  thousands 
of  dollars! 

TM  WordPro  is  a  Registered  Trademarit  of  Professional  Software. 


New,  low  cost  computer  technology  is 

now  available  at  a  fraction  of  what  you 

would  expect  to  pay.  This  technology 

allowed  Commodore  to  introduce  the 

new  and  revolutionary  CBM  8032 

Computer. 

WordPro  PLUS  turns  this  new  CBM 
8032  Computer  into  a  sophisticated, 
time  saving  word  processing  tool.  With 
WordPro  PLUS,  documents  are  dis- 
played on  the  computer's  screen.  Edit- 
ing and  last  minute  revisions  are  simple 
and  easy.  No  more  lengthy  re-typing 
sessions.  Letters  and  documents  are 
easily  re-called  from  memory  storage 
for  editing  or  printing  with  final  drafts 
printed  perfectly  at  over  five  hundred 
words  per  minute! 

IrK,  WofdPro  was  written  by  Steve  Punier. 


Our  nationwide  team  of  professional 
dealers  will  show  you  how  your  office 
will  benefit  by  using  WordPro  PLUS.  At 
a  price  far  less  than  you  realize. 


Invest  in  your  office's  future. . . 
invest  in  WordPro  PLUS. . . 
Calt  us  today  for  the  name  of  tfie 
WordPro  PLUS  dealer  nearest  you. 


Professional  Software  Inc. 

166  Crescent  Road 
Need  ham,  MA  02194 
(617)444-5224 
TELEX-  95  1579 


For  the  Commodore  8000 


Mow  there  is  an  interactive 
General  Accounting  System 
designed  especially  for  the 
first  time  user.  The  user  is  led 
through  each  function  by 
highlighted  prompts  explain- 


ing the  required  input  at  each 
point.  And  all  input  requests 
are  prompted  with  complete 
verification.  Plus,  a  step-by- 
step  instruction  manual 
guides  the  user  through  the 


General  Ledger 

Cash  Disbursements  and 
Cash  Receipts  Journal  as  wet 
as  a  General  Journal.  Main- 
tains account  balances  for 
Present  Month,  Quarter  to 
Date  and  Year  to  Date. 
Accepts  postings  from 


program.  The  user  prompts 
and  the  detailed  manual 
make  it  virtually  impossible 
for  the  first  time  user  to  get 
lost  or  to  accidentally  crash. 


Accounts  Receivable, 
Accounts  Payable,  Payroll 
and  other  programs.  Also 
provides  user  customized 
financial  statements.  Gp  to 
1000  accounts  and  up  to 
99  departments. 
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Series  Computer  System 


Accounts  Receivable 

invoices  and  Monthly  State- 
ments as  well  as  Credit  and 
Debit  Memos.  Accomodates 
full  or  partial  payments.  User 
sets  finance  charge  rate  and 
period.  Gser  also  sets  invoice 
aging  reports  and  aging 
breaks.  Invoices  may  be  dis- 
tributed among  nine  different 
General  Ledger  accounts  with 


Accounts  Payable 

Accounts  Payable  checks 
with  full  voucher  detail. 
Detailed  check  register.  Auto- 
matic application  of  Credit 
Memos.  Gser  sets  invoice 
aging  reports  and  aging 
breaks.  Invoices  may  be  dis- 


PayroU 

Payroll  checks  with  full 
deductions  and  pay  detail. 
Pays  regular,  overtime, 
holiday  and  piece  work  hours. 
Accommodates  Weekly, 
Bi-Weekly,  Semi-Monthly  and 
Monthly  employees.  Op  to 
eight  miscellaneous  deduc- 
tions or  payments  per 


automatic  updating  to  the 
General  Ledger.  During 
invoice  data  entry  the  invoice 
is  displayed  on  the  screen 
and  typed  exactly  as  if  in  a 
typewriter.  File  capacity 
allows  1800  customers  and 
invoices.  Five  hundred 
customers  allows  room  for 
1300  invoices. 


tributed  among  nine  different 
General  Ledger  accounts  with 
automatic  updating  to  the 
General  Ledger.  File  capacity 
allows  2500  vendors  and 
invoices. 


employee.  Prints  Payroll 
Journal,  Payroll  Check 
Register  and  an  Absentee 
Report  as  well  as  941  infor- 
mation and  W2  forms.  Main- 
tains Monthly,  Quarterly  and 
Yearly  totals  for  up  to  350 
employees.  Automatic 
General  Ledger  updating. 


See  your  nearest 
Commodore  dealer  for 
a  demonstration. 


CMS  Soft:ware  Systems 

2204  Camp  David     Mesquite,  TX.  75149     214  285-3581 


Memory — you  never  seem  to  have  quite 
enough  of  it. 

But  if  you're  one  of  the  thousands  of  Apple 
owners  using  the  SoftCard,  there's  an  economical 
new  way  to  expand  your  memory  dramatically. 

16K  ON  A  PLUG-IN  CARD. 

IVIicrosoft's  new  I^AIVICard  simply     , 
plugs  into  your  Apple  lip  and  adds  16k 
bytes  of  dependable,  buffered 
read/write  storage. 

Together  with  the  SoftCard, 
the  RAMCard  gives  you  a  56k 
CP/M*  system  that's  big  enough 
to  take  on  all  kinds  of  chores  that 
would  never  fit  before  (until  now, 
the  only  way  to  get  this  much 
memory  was  to  have  an  Apple 
Language  Card  installed). 

GREAT  SOFTWARE:  " 

YOURS,  OURS,  OR  THEIRS.        i^„ 

With  the  RAMCard  and  Lt| 

SoftCard,  you  can  tackle  large- 
scale  business  and  scientific 
computing  with  our  COBOL  and       ^ 
FORTRAN  languages.  Or  greatly 
increase  the  capability  of  CP/M  \ 


i 

1' 

1 

r 

I.  MM 

applications  like  the  Peachtree  Software  account- 
ing systems.  VisiCalc™  and  other  Apple  software 
packages  can  take  advantage  of  RAMCard  too. 

And  RAMCard  gives  you  the  extra  capacity  to 
develop  advanced  programs  of  your  own,  using  the 
SoftCard  and  CP/M.  Even  with  the  RAMCard  in 

■   place,  you  can  still  access  your  ROM  BASIC 
and  monitor  routines. 

*  JOIN  THE  SOFTCARD 

FAMILY. 

The  RAMCard  is  just  the 
latest  addition  to  the  SoftCard 
family—  a  comprehensive  sys- 
tem of  hardware  and  software 
that  can  make  your  Apple  more 
versatile  and  powerful  than  you 
ever  imagined. 

Your  Microsoft  dealer  has  all 


soon,  and  discover  a  great  idea 
that  keeps  getting  better. 
Microsoft  Consumer 
Products,  400 108th  Ave.  N.E., 
-         Suite  200,  Believue,  WA  98004. 
(206)454-1315. 
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AN  ATARI  800  HOME  COMPUTER 
AND  A  FATHER'S  LOVE  COMBINED 
TO  HELP  CHILDREN  EVERYWHERE. 


Fernando  Herrera  became  the  first 
grand  prize  winner  of  the  ATARI 
Software  Acquisition  Program 
(ASAP)  competition  because  he 
believed  in  computers,  his  son 
and  himself 

The  story  of  Herrera's  success 
began  with  his  sons  sight  problems. 
Young  Steve  Herrera  had  been 
born  with  severe  cataracts  in  both 
eyes  and,  naturally,  his  father 
was  concerned.  Herrera  reasoned 
that  the  boy's  learning  abilities 
could  be  seriously  affected  by  grow- 
ing up  in  a  world  he  could  not  see. 

Having  just  purchased  an 
ATARI  800  Home  Computer,  it 
occured  to  Herrera  that  this  could 
be  the  perfect  tool  for  testing 
Steve's  vision.  So  he  wrote  a  pro- 
gram simply  displaying  the  letter 
"E"  in  various  sizes. 

Success!  It  turned  out  that 
2-year-old  Steve  could  see  even 
the  smaller  "E  s"  without  special 
lenses.  Herrera  was  first  relieved, 
and  then  intrigued  when  he  dis- 
covered that  not  only  could  his  son 
see  the  "E's','  but  he  would  happily 
Dlay  with  the  computer-generated 
etters  for  hours.  So  Herrera  added 
a  picture  of  an  elephant  to  go  with 
the  "Ey  and  then  more  letters  and 
pictures.  Thus,  "My  First  Alphabet" 
was  bom,  a  unique  teaching  program  for  chil- 
dren two-years  and  older  consisting  of  36  high 
resolution  pictures  of  letters  and  numbers. 

Herrera  submitted  the  program  to  the 
ATARI  Program  Exchange,  where  it  became 
an  instant  best-seller.  ATARI  was  so  im- 
pressed with  the  outstanding  design,  suit- 
ability and  graphic  appeal  of  "My  First 
Alphabet','  that  the  program  is  being  incorpo- 
rated into  the  ATARI  line  of  software. 


In  addition  to  his  grand  prize  winnings 
of  $25,000  in  cash  and  an  ATARI  STAR 
trophy,  Herrera  also  automatically  receives 
royalties  from  sales  of  his  program  through 
the  ATARI  Program  Exchange. 

But  Fernando  Herrera  wasn't  the  only  soft- 
ware "star"  that  ATARI  discovered.  Three 
other  ATARI  STARS  were  awarded  at  the 
ASAP  awards  ceremony  for  software  sub- 
mitted to  the  ATARI  Program  Exchange  and 
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judged  by  ATARI  to  be  particu- 
larly unique  and  outstanding. 

Ron  and  Lynn  Marcuse  of 
Freehold,  New  Jersey,  teamed 
up  to  write  three  winning 
entries  in  the  Business  and  Pro- 
fessional category  for  home 
computers:  "Data  Management 
System"  "The  Diskette  Librar- 
ian" and  "The  Weekly  Planner' 

Sheldon  Leeman  of  Oak  Park, 
Michigan,  captured  an  ATARI 
STAR  for  his  exceptionally 
well-engineered  "INSTEDIT" 
character  set  editor. 

Greg  Christensen  of 
Anaheim,  California,  became 
our  youngest  ATARI  STAR 
winner  at  the  age  of  17. 
Christensen  designed  the 
clever  "Caverns  of  Mars"  game 
program,  which  also  will  be 
incorporated  into  the  ATARI 
product  line.  Greg  designed 
the  program  in  1)^  months 
after  owning  his  ATARI  Home 
Computer  for  less  than  a  year 

Every  three  months,  ATARI 
awards  ATARI  STARS  to  the 
writers  of  software  programs 
submitted  to  the  ATARI  Software 
Acquisition  Program  and  judged  first, 
second  and  third  place  in  the  following 
categories:  Consumer  (including  entertain- 
ment, personal  interest  and  development); 
Education;  Business  and  Professional  pro- 
grams for  the  home  (personal  finance  and 
record  keeping);  and  System  Software. 

Quarterly  prizes  consist  of  selected  ATARI 
products  worth  up  to  $3,000,  as  well  as  an 
ATARI  STAR,  plus  royalties  from  program 
sales  through  the  ATARI  Program  Exchange. 
The  annual  grand  prize  is  the  coveted  ATARI 
STAR  trophy  and  $25,000  in  cash. 

To  be  eligible,  your  software  idea  must  be 
accepted  by  the  ATARI  Software  Acquisition 
Program.  Your  program  can  have  a  broad 
application  or  serve  a  very  specific  purpose. 
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After  submittal,  consultation 
from  ATARI  is  available  if  you 
need  personal  assistance  with 
sound,  graphics,  or  other  tech- 
nical aspects  of  your  program. 

To  make  your  job  easier, 
ATARI  provides  some  20 
software  development  tools 
through  the  ATARI  Program 
Exchange.  A  list  and  descrip- 
tion of  the  various  system 
software  is  published  quarterly 
in  the  ATARI  Program  Ex- 
change Catalog.  These  tools 
enable  you  to  utilize  all  the 
ATARI  resources  and  software, 
including  the  six  ATARI 
programming  languages. 

Fernando  Herrera  had  a 
great  idea  that  made  him  a  star. 
ATARI  would  like  to  give  you 
the  same  opportunity. 


A 

ATARI 


Q. 


I — 1 

Enter  the  ATARI  ASAP  competition  and 
you  could  win  $25,000  in  cash,  royalties, 
son:ie  great  prizes  and  an  ATARI  STAR. 

SUBMIT  TO:  ATARI*  Sofcvare  Acquisition  Program 

Dept,C4R,P0.  Box427 

155MotYettParkDr.,B-l 

Sunnyvale,  CA  94086 
OR  CALL:  800-538-1862;  in  California.  8OO'672'1850. 
I'm  reaching  for  the  stars.  Please  send  rne 
an  entry  form  today. 

Name 


Addr, 


Cit>- 


Srate/Zip_ 


ATARI  HOME  COMPUTERS 

We've  Brought  The  Computer  Age  Home™ 
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The  Apple  Plan 

Many  of  you  may  not  be  aware  that  Apple,  Inc.,  is 
currently  pushing  for  a  revision  of  the  tax  law  that 
will  allow  them  to  give  an  Apple  II  system  {with 
appropriately  revised  lax  deductions)  to  every 
elementary  and  secondary  school  in  the  country. 
The  Wall  Street  Journal  estimates  this  number  to  be 
in  excess  of  80,000  schools,  and  that's  a  great  many 
Apple  II's.  We  applaud  this  move,  but  feel  some 
additional  perspective  might  be  in  order.  Apple, 
Inc.,  is  quoted  as  wishing  to  make  this  massive 
donation  because  they're  concerned  with  the  future 
...  exposing  kids  to  computers,  etc.  We  certainly 
share  this  concern  and  wouldn't  want  to  be  accused 
of  looking  a  gift  computer  in  the  keyboard,  as  it 
were. 

A  Hisforical  Perspective 

Apple  has  been  an  industry  leader  in  the  placement 
of  computer  systems  in  school  systems.  They  and 
many  Apple  dealers  have  been  at  the  forefront 
with  aggressive  bidding  and  state  contract  winning 
ways  for  several  years.  Their  principal  competition 
during  the  last  year  or  so  has  been  Radio  Shack, 
Commodore,  and  Atari,  with  Atari  coming  on 
quite  strong.  A  case  in  point?  The  Minnesota  Edu- 
cational Consortium  has  been  a  quantity  purchaser 
{and  not  so  coincidentally,  a  significant  developer 
of  educational  software)  from  and  for  Apple  for 
the  last  three  years.  We  reported  in  this  column 
last  November  that  Atari,  Inc.  had  been  added  to 
that  contract  with  fully  configured  Atari  400  sys- 
tems (including  black  and  white  monitor,  BASIC, 
joystick  and  disk  drive)  for  less  than  $600.  MEEC 
had  already  ordered  1000  + ,  and  the  Dade  County 
School  System  in  Florida  was  right  behind  with  a 
similar  contract. 

In  the  last  ten  months  we've  seen  increasingly 
powerful  and  user  friendly  computer  systems  (the 
Atari  400,  the  VIC-20,  the  Radio  Shack  Color 
Computer)  become  available,  fully  configured,  in 


the  $500-$800  price  range.  We  suspect  that  Apple 
is  running  into  a  rapidly  diminishing  market  share 
at  the  elementary  and  secondary  level. 

The  Future 

We  see  nothing  but  good  news  on  the  horizon  for 
the  cost-conscious  educators.  With  the  coming 
Super  VIC  (the  VIC-64  from  Commodore,  due  to 
be  introduced  this  summer  at  less  than  $600)  and 
Atari's  rumored  low-mid-end  entry  .sometime  this 
summer,  the  value  of  the  computing  power  dollar 
for  educators  will  only  increase.  Apple  has  appar- 
ently chosen  to  ignore  the  low-end  market  in  their 
product  line.  With  this  statement  we're  certainly 
not  implying  that  they  don't  want  the  business  of 
consumers  or  educators.  We  simply  mean  they've 
chosen  for  the  moment  not  to  enter  the  $500-$800 
consumer  computer  market.  On  the  high  end 
they're  battling  with  such  industry  names  as  Xerox, 
IBM,  and  Hewlett-Packard.  And,  quite  frankly, 
they  have  no  product  on  the  low  end.  We  suspect 
the  secondary  education  market,  long  a  potentially 
substantial  market  for  Apple  and  others,  is  taking  a 
hard  look  at  the  $2000  or  more  Apple  system. 
After  all,  when  your  goal  is  allowing  computer 
access  to  your  sixth  graders,  how  many  VlC-20,  or 
Atari-400,  or  Radio  Shack  Color  Computer  systems 
can  you  buy  for  the  cost  of  a  similarly  configured 
Apple  II  system? 

Of  Tax  Breaks  and  Competition 

Press  reports  indicate  no  special  treatment  for 
Apple,  Inc.,  in  the  proposed  revisions  to  the  corpo- 
rate tax  law.  At  that  point,  every  other  vendor  has 
the  same  opdons  open  to  them.  In  that  light,  we 
support  Apple's  aggressive  offer,  and  the  revision 
of  the  tax  law,  as  suggested.  After  all,  manufacturers 
can  already  donate  hardware  to  universities,  why 
not  to  secondary  schools?  We  do  feel,  however, 
that  while  Apple's  move  deserves  plaudits,  the 
spectre  of  competition  should  be  maintained  to 
help  balance  our  mutual  perspecdve.  6 


Professional  Software  Introduces 
POWER 

by  Brad  TempFeton 


I 


ADD  POWER  TO  YOUR    es9.«^ 
COMMODORE  COMPU1ER 


POWER  produces  a  dramatic  improvement  in  the 
ease  of  editing  BASIC  on  Commodore's  computers. 
POWER  is  a  programmer's  utility  package  (in  a  4K 
ROM)  that  contains  a  series  of  new  commands  and 
utilities  which  are  added  to  the  Screen  Editor  and  the 
BASIC  Interpreter.  Designed  for  the  CBM  BASIC 
user,  POWER  contains  special  editing,  programming, 
and  software  debugging  tools  not  found  in  any  other 
microcomputer  BASIC.  POWER  is  easy  to  use  and  is 
sold  complete  with  a  full  operator's  manual  written  by 
Jim  Butterfield. 

power's  special  keyboard  'instant  action'  features 
and  additional  commands  make  up  for,  and  go  beyond 
the  limitations  of  CBM  BASIC.  The  added  features 
include  auto  line  numbering,  tracing,  single  stepping 
through  programs,  line  renumbering,  and  definition 
of  keys  as  BASIC  keywords.  POWER  even  includes 

TM  POWER  is  a  Registefed  TradamarK  of  ProtessionaJ  Software,  Inc. 


new  "stick-on"  keycap  labels.  The  cursor  movement 
keys  are  enhanced  by  the  addition  of  auto-repeat  and 
text  searching  functions  are  added  to  help  ease  pro- 
gram modification.  Cursor  UP  and  cursor  DOWN 
produce  previous  and  next  lines  of  source  code. 
COMPLETE  BASIC  program  listings  in  memory  can 
be  displayed  on  the  screen  and  scrolled  in  either  direc- 
tion. POWER  is  a  must  for  every  serious  CBM  user. 

Call  us  today,  for  the  name  of  the  Professional 
Software  dealer  nearest  you. 

Professional  Software  Inc. 

166  Crescent  Road 

Needham,  MA  02194 

Tel:  (617)  444-5224     Telex  #951579 
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ceptance for  publication,  become  the  exclusive 
property  of  Small  System  Services.  In'c  No 
portion  of  this  mogozme  may  be  reproduced  in 
any  form  without  written  permission  from  the 
publisher.  Entire  contents  copyright  i.  1982, 
Small  System  Services,  Inc.  Riglits  to  programs 
developed  ond  submitted  byoutnorsore 
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the  title  of  the  article,  dote  and  nome  of 
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Machines.  Inc. 

Apple  IS  a  trademark  of  Apple  Computer 
Company. 
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Coming  In  The  June 
Issue  Of  COMPUTE! 

Income  Property  Report 

A  Self-Modifying  P/M 
Graptiics  Utility 

Apple  Manager 

VIC/PET  BASIC  Program 
Transfers 

Outpost  -  A  Strategy 
Game 


JINSAM 


4>. 

Data  Manager  selected  by  NASA,  Kennedy  Space  Center 


SAVE  TIME!  SAVE  MONEY! 

JINSAM  saves  taxpayers 
lOO's  of  thousands  of  $ 

Coming  Soon! 

JINSAM  Executive 

for  roM  P.C. 

See  your  dealer 

"Much  more  powerful  than 
you  can  imagine!" 

Robert  Baker 
Kilobaud  Microcomputing 


JINSAM  is  an  integrated  system.  It  makes  it 
easy  lo  use  your  information  to  its  fullest.  No  more 
will  hundreds  of  valuable  hours  be  spent  searching 
or  analyzing  needed  information  nor  re-entering 
informalion  for  various  reports. 

JINSAM  transforms  your  desk-top  computer 
into  the  "state  of  the  art"  data  processing  machine 
with  features  and  accessories  found  nowhere,  even 
at  10  times  the  price.  NASA,  Kennedy  Space 
Center  selected  JINSAM  8.0  and  saved  approxi- 
mately 595,000  over  other  software/hardware 
costs,  Riley  County,  Kansas  also  selected  JINSAM 
8.0  and  saved  approximately  $90,000  over  other 
software/hardware  costs. 

JINSAM  is  designed  for  you.  It  is  forgiving.  It 
has  help  commands  for  ever)'  option,  available  at 
the  touch  of  a  button.  The  amount  of  information 
you  store,  its  structure  and/or  your  hardware  can 
change  but  your  data  won't  have  to  be  re-entered. 
Recover)'  utilites  are  included  even  for  catastrophes, 
security  passwords  are  built  in  for  privacy,  simple 
editing  and  entry  includes  auto  recall,  and  deleting 
records  is  easy  and  the  space  is  reclaimed.  JINSAM 
includes  TWO  FREE  accessories  for  reports  and 
labels.  You  have  unlimited  report  formats  with 
summing  and  lined  updecimals-and  the  label  printer 
prints  up  to  5  across -any  size  and  even  allows 
single  envelopes  or  index  cards. 

JINSAM  1 .0  allows  fast  atld  easy  Hie  handling, 
manipulation  and  report  generation  for  any  CBM 
computer  with  CBM  2040  disk  drive.  It  features  a 
menu  for  ease,  has  encrypted  passwords,  3  deep 
sons,  .5  to  3  second  recall. 

JINSAM  4,0  for  CBM  4000  series  adds 
JINSORT,  user  accessible  machine  sort  of  1000 
records  in  15  seconds;  compaction/expansion  of 
infonmation.  automatic  list  maintainance,  unlimited 
number  of  fields,  unlimited  record  length  and  much 
more. 

JINSAM  8.0  for  CBM  8000  series  has  all  4.0 
features  plus  unlimited  sort,  horizontal  format,  and 
search  by  key  or  record  number. 

JINSAM  8.2,  NEW  FOR  '82  expands  8.0 
capabilities  by  adding  information  search  by  word, 
key  or  record  number  and  machine  language  print. 
format  and  maiiipulation  routines. 


•  CUSTOM  DATA  FILES 
^CUSTOM  REPORTS/LABELS 

•  KEYED  RANDOM  ACCESS 

•  FAST/EASY/MENU  DRIVEN 

•  MULTIPLE  SEARCH  KEYS 

•  PRIVACY  ACCESS  CODES 

•  WILD  CARD  SEARCH 


JINSAM  EXECUTIVE  version  (soon  to  be 
released)  is  our  most  powerful  professional  system 
for  the  CBM  80O0  and  9000  series.  Executive  will 
have  8.2  extended  features  plus  allow  multiple 
users  with  in-use  lockout  protection,  executive 
command  files,  automatic  math  relations,  join, 
merge  or  link  files,  greatly  increased  record  capacity 
and  machine  information  search  by  word,  as  well 
as  by  key  or  record  number  and  many,  many 
more  features. 

There  are  currently  7  more  interfacing  modules  - 
and  more  under  development,  including  independent 
interfaces  between  JINSAM  and  business  pack- 
ages for  your  G/L,  A/R,  A/P  needs.  We  announce 
the  availability  of  modules  and  enhancements  in 
JINSAM's  quarteriy  newsletter. 

WORDPROPACK  -  Intelligent  interface  for 
WordPro  3.  3+.  4. 4+,  creates  lists  of  information 
from  JINSAM  files.  It  allows  up  to  10  conditions 
based  on  each  item  of  information.  Produce  indi- 
vidualized letters,  report  cards,  special  reports, 
checks,  invoices,  etc. 

MULTI-LABEL  -  Prints  multiple  labels  per 
record  with  up  to  2  lines  for  messages  and 
consecutive  numbering.  Produce  inventory,  caution 
labels,  bulk  mail  labels,  etc. 

MATHPACK  -  global  calculator/editor  +.  -, 
*,  /.  by  another  field  or  constant:  null  (remove 
contents)  of  a  field  or  replace  contents  of  a  field 
with  any  word,  number  or  phrase.  Sum  multiple 
fields  in  each  record  or  running  sum  of  single  field 
in  all  records.  Extract  information  or  effect 
permanent  change.  Replace  in  the  same  field  or 
place  in  a  waiting  field. 

DESCRIPTIVE  STATPACK  -  Determine 
MEAN.  MEDIAN.  MODE.  STANDARD 
DEVIATION.  VARIANCE.  RANGE.  Generate 
HISTOGRAMS  from  1  to  25  steps,  and  produce 
Z-SCORE  reports. 

ADVANCED  STATPACK  -  (You  must  also 
acquire  DESCRIPTIVE  STATPACK)  Generate 
one.  two  or  three  way  CROSSTABS  (number  of 
occurancc)  CHI  SQUARE.  LINEAR  RE- 
GRESSION, with  graphic  representation  and 
prediction.  LINEAR  CORRELATION  and 
SIMPLE  ANALYSIS  OF  VARIANCE. 

CALCPACK  -  2  way  interface  to  VisiCalc  or 
any  user  program.  It  lets  you  use  VisiCalc  for 
complex  manipulation,  editing,  placing  results  in 
JINSAM  for  sorting,  storing  or  moving  data  lo 
WordPro  as  well  as  giving  the  ability  for  exchange 
with  your  own  applications. 

INTERAC  -  Interface  which  can  read  VisiCalc 
files.  WordPro  files  and  almost  any  sequential  files 


to  build  JINSAM  databases  automatically.  For 
example:  You  could  "download"  information  on 
holerith  cards  to  sequential  files  and  INTERAC 
would  place  them  into  JINSAM  files. 

All  accessories  are  accessed  thru  the  JINSAM 
menu  and  require  security  password  to  gain  entrance. 

JINSAM  gives  you  FREEDOM  OF  CHOICE. 
Start  with  JINSAM  LO  and  upgrade  hardware 
and  data  at  any  time.  Choose  from  accessories  at 
any  time.  The  JINSAM  Newsletter  brings  the 
latest  updates,  user  input  and  uses  and  keeps  an 
eye  on  the  future, 

JINS.AM  stands  alone  by  placing  "a  lot  of 
potential  computing  power  in  one  integrated 
program  package"  (Fred  Klein,  Fersoii  div.  of 
Bausch  &  Lomb).  "The  JINSAM  package  is 
jusiificaiioii  for  buying  a  system  no  matter  what 
the  hardware,  lie  it  Vector  or  Commodore  or 
whatever  the  system"  (L;irry  Colvin.  Micro 
Computer  Systems).  It  is  a  "grandfather"  in  this 
young  field,  JINSAM  EXECU  IIVE  will  be  the 
third  generation  in  devekipment.  All  JINSAM 
systems  are  sophisticated  and  fiexible  yet  easy  to 
use.  JINSAM  is  saving  its  users  valuable  lime 
and  money  in  government,  educational  and 
research  institutions,  business  and  industr) 
worldwide, 

I  [  N  5 A  M  is  a  Com  modure  approved  product, 
.See  your  local  dealer  for  a  demonstration. 


JINSAM  is  1  mdinurk  oFJINI  MICRO-SYSTEMS.  Inc. 

WordPro  is  a  indttraTk  of  I^T>feasiDiuJ  SofhnK,  Inc. 
VisiCalc  is  a  Irademark  of  Professional  Software,  Inc. 
CBM  is  a  tradcmarit  uf  Commodore  Business  Machines,  Inc. 
IBM  is  a  trademark  of  ]nlern»(ii>Tial  Business  Mai-hincs.  Inc. 

JINSAM  Data  Manager 

....  Additional  Information  and  nearest  dealer 
....  Newsletter  Sutecription  (S5  US/S8  Woridwide) 
....  JINSAM  Demo  Disk  ($15. plus  shipping  &.tax) 
....  User's  Guide  (S40.00.  plus  shipping  &  tax) 


Please  send  to: 
Name  


Position  _ 
Company 

Address  _ 


City,  State,  Zip . 
Phone  (     )    


Computer.  Disk. 
Application 


JINI  MICRO-SYSTEMS,  Inc. 

Box  27  4C  •  Kingsbridge  Station 

Riverdale,  New  York   10463 

(212)  796-6200 


Dealer  Inquiry  Welcome 
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May,  1982,  Issue  24 


Ask  The 
Readers 


Robert  Lock  Richard  Mansfield 
And  Readers 


Please  address  riny  questions  or  answers  lo:  Ask  The 
Readers,  COMPUTE!  Magazine,  P.O.  Box  5406, 
Greensboro,  NC  27403. 

Answers 

Mr.  Rovero,  whose  article,  "A  User-defined  Char- 
acter Editor,"  appeared  in  COMPUTE!,  February, 
1982,  #21,  has  updated  the  program  to  run  on  all 
PET/CBM  machines.  He  offers  to  make  copies  ibr 
interested  readers: 

"/  have  since  modified  the  program  to  work  with  all 
ROMs  1 .0  through  4.0,  16K32K  (8K  with  REMARKS 
deleted),  40  or  80  column  screens  and  with  either  tape  or 
disk  (Update  and  4.0  ROMs).  Readers  may  ohtaiti  a  copy 
of  the  original  program  or  the  'All  ROM'  version  on  tape 
or  4040  format  disk  by  providing  the  magnetic  media, 
self  addressed  mailer,  and  $3. 00" 

P.f.  Rovero 

Navy  Oceanography  Command  Center 

Cotmmvmarianas  Box  2 

FPO  San  Francisco  96630 


"/  am  writing  about  the  Commodore  disk  drive,  upgraded 
2040  or  the  4040.  It  seems  like  when  I  had  a  program 
rummig  relative  files,  the  disk  would  write  to  two  or  more 
files  at  the  same  time.  I  would  write  information  to  file 
'A'  and  then  later  pull  up  file  'L'  and  it  would  contain 
the  same  information  as  does  file  'A.'  I  went  over  and 
over  my  programs,  and  could  not  find  anything  that 
looked  out  of  order. 

Last  week,  a  customer  of  mine  who  uses  a  custom 
program  I  wrote  for  him  called  and  .said  his  accounts 
were  all  messed  up.  He  had  the  same  poblem  of  writing 
to  two  different  accounts  at  the  .<iame  time. 

I  took  his  disks  and  ran  a  printout  of  the  directory, 
Track  18,  Sectors  0-19  and  I  found  the  problem.  It  seems 
that  the  directory  has  been  ?nessed  up  and  is  pointing  to 
the  same  data  for  both  accounts. 

If  you  look  at  bits  4  and  5  of  each  directory  entry  they 
will  tell  you  the  track  and  sector  that  each  entiy's  data  is 
stored  at.  Bit  4  points  to  the  Track,  and  bit  5  pomts  to  the 
Sector.  If  for  example,  the  bits  4  and  5  look  like  this  OE 
01  then  you  should  look  at  Track  14  Sector  1  for  your 


data.  If  bit  4  and  5  of  the  directory  entries  are  the  same, 
then,  when  you  write  to  any  one  of  these  files,  they  will  all 
look  as  if  they  have  been  written  to.  The  problem  is  that 
the  directory  tells  them  all  to  look  at  the  same  data. 

Ijtist  got  a  call  from,  my  dealer,  who  I  convinced  to 
call  Commodore.  That  he  did,  and  the  answer  he  got  xims 
that  they  had  a  list  of  bugs  on  the  2040  and  4040  operating 
system  and  it  seems  this  is  one  of  them.  He  .said  if  you 
have  too  many  files  on  a  disk  that  it  may  .start  lo  over- 
write the  directory.  He  didn't  give  any  idea  of  what  was 
too  many.... 

I  am  going  to  rewrite  my  customer's  program  and  all 
his  data  disks  for  101  files  maximum  (down  from  141 ) 
and  see  if  this  won't  help.  In  the  meantime  maybe  this 
information  will  help  someone  else  who  is  having  similar 
problems. 

Ronald  L.  Straley 

'7«  COMPUTE!,  Febriuny,  1982,  #21,  Michael  A. 
Ivins  wanted  a  program  for  the  Atari  that  would  dump 
text  screens  to  a  printer  or  file.  He  hoped  for  DATA 
statement  creation  for  me  in  POSITION  and  PRIXT 
statements  in  an  adventure  game. 

Computer's  Voice  is  currently  marketing  a  program 
called  Menumakr  that  will  complete  this  application.  This 
program  currently  allows  the  user  to  type  any  screen  in 
GRAPHICS  0  with  full  key  editing.  The  program  then 
dumps  the  screen  to  a  tape  or  disk  file  making  POSITION 
and  PRINT  statements.  By  includiuga  different  character 
set  with  the  program,  screen  creation  with  tliat  new  set  is 
very  easy.  Cost  is  $14.95  for  the  8K  tape  ver.sion  and 
$19.95  for  the  16K  di.sk  version.  We  are  currently  working 
on  a  GRAPHICS  1  and  2  version  as  well. 

Dave  Pellil,  Pre.'.idnit 
Computer's  Voice 
2370  Ella  Dr. 
Flint,  Ml  48504 

We  received  several  replies  to  Don  Dudley's  ques- 
tion about  problems  with  his  VIC-20  tape  drive. 
Here  are  two,  but  they  both  wisely  suggest  that  you 
might  want  to  leave  adjustments  to  the  experts. 

"In  reply  to  Don  Dudley's  question  regarding  his  cassette 
player.  The  most  likely  cause  of  his  problem  is  that  the 
read/ write  head  is  out  of  alignment.  I  suggest  using  a 
plastic  screwdriver,  to  keep  from  magnetizing  the  head, 
this  can  be  purchased  from  any  electronics  supply  store  for 
le.ss  than  a  buck.  With  the  player  running,  and  the  com- 
puter trying  to  read  it,  you  will  see  a  small  screw  on  either 
the  right  or  left  side  of  the  head.  It  is  necessary  to  turn  this 
screw,  clockwise  or  counter-clockwise,  until  the  computer 
begins  to  read  the  tape.  Be  careful  not  to  remove  the  screw 
during  the  process,  it's  a  real  pain  to  get  it  back  in  again! 

If  you  feel  at  all  uncomfortable  with  the  idea,  any 
electronics  repair  store  can  align  it  in  just  a  few  moments, 
and  usually  for  under  $25. "     Mike  Lipay 


Right  for  the  time.  Finally 
someone  invented  an  RS-232C 
compatible  calendar/clock  system, 
complete  with  6-digit  display . . . 
and  selling  for  only  S249.  Hayes 
did  it! 

Introducing  the  Hayes  Stack 
Chronograph,  the  newest  addition 
to  the  Hayes  Stack  microcomputer 
component  series.  It  allows  your 
computer  to  accurately  record  all 
of  your  system  activities  by  date 
and  time . . .  down  to  the  second. 
Thanks  to  a  battery  back-up  sys- 
tem, you  never  have  to  reset  tfie 
time  when  your  computer  is  off, 
and  it  will  keep  on  ticking  even  when 
there's  a  power  failure.  A  write- 
protect  switch  prevents  accidental 


Microcomputer  Component  Systems 

changing  of  day.  date  or  time. 

Right  for  the  job.  The  Hayes 
Stack  Chronograph  is  ideal  for  any 
home  or  business  application  re- 
quiring accurate  timekeeping.  Use 
it  for  timing  everything  from  tights, 
burglar  alarms,  or  sprinkler  systems 
...  to  sending  mail  electronically 
(with  the  Hayes  Stack  auto-dial 
Smartmodem  and  your  computer) 
. . .  logging  and  recording  reports 
or  time-sharing  access  time . . . 


and  batching  all  your  messages 
to  send  at  night,  when  rates  are 
lowest.  Chronograph  helps  do 
it  all. 

And  Chronograph  stacks 
up.  Keep  your  computer  system 
up-to-date  with  the  Hayes  stack- 
ables.  including  the  RS-232C  com- 
patible Smartmodem,  the  most 
sophisticated  300-baud  originate/ 
answer  modem  you  can  buy.  And 
yet,  its  probably  the  easiest  to 
use  too. 

The  Hayes  Stack  Chronograph 
and  Smartmodem  are  available 
wherever  fine  computer  products  are 
sold.  Its    , 
time.  And 
it's  now.     , 


The  Hayes  Stack  Chronograph. 
There's  no  better  time. 


Hayes  Microcomputer  Products,  Inc.     5835  Peachtree  Corners  East,  Norcross,  Georgia  30092  404/449-8791 

Hayes  Stack  is  a  trademarn  of  Hayes  Microcompuler  Producls.  tnc.    ©  Hayes  Mierocompuler  Producls.  Inc. 
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"In  response  to  Don  Dudley's  letter  (March  '82)  about  his 
VIC  recorder  that  only  loads  when  upside  down,  I  had  a 
similar  problem  with  mine.  A  week  after  I  bought  it,  I 
tried  loading  tapes  made  by  some  friends,  with  little  siu:cess. 
The  dealer  exchanged  it,  since  it  wouldn't  load  one  of  his 
demo  tapes. 

The  replacement  still  wouldn't  load  one  friend's  tape 
until  by  chance  I  pushed  dovm  a  bit  on  the  recorder's 
door,  effectively  changing  the  azimuth  relationship  of  the 
tape  and  the  playback  head.  Another  friend  had  a  similar 
problem  until  he  bent  the  tension  spring  in  the  back  of  the 
cassette  compartment  forward  far  enough  to  increase  the 
tape  to  head  pressure.  If  neither  ofthe.se  methods  appeal 
to  you,  a  trip  to  the  dealer  for  a  head  alignment  may  be 
required.  Good  luck!"    John  Williamson 


The  example  program  which  illustrated  the  tech- 
nique described  in  this  letter  was  left  out  when  it 
was  first  published  in  this  department  in  COMPtfTE!, 
March,  1982,  #22.  We  reprint  it  here  in  its  entirety. 

"For  several  years  I  have  been  dealing  with  the  crash  of 
the  INPUT  statement  in  our  2001  and  4016  Commodore 
Computers  when  the  RETURN  key  is  depressed  with  no 
input!  I  have  read  of  several  fairly  short  routines  that 
overcome  this  problem  and  have  developed  my  own  favor- 
ite, as  have  most  users.  (Our  students  develop  software  for 
the  Elementary  School  -  kids,  and  their  teachers,  will 
crash  progianu.) 

Anyway  —  this  evening,  quite  by  accident,  I  stumbled 
upon  a  quick  way  to  protect  the  RETURN  key  on  INP  UT! 
At  least  I  have  never  heard  of  it.  [Lines  70,  80,  160, 
1 70,  and  1 80  will  do.]  If  you  type  in  the  enclosed  program 
and  RUN  same,  you  will  notice  that  the  INPUT  at  line 
70  (numeric)  and  line  160  (string)  are  protected  under 
input/return  (and,  of  course  RUN/STOP)!! 

When  yon  look  at  the  listing,  I'm  sure  your  reaction 
will  be  the  same  as  mine  was  when  I  looked  at  the  listing 
and  said  to  myself  and  all  within  earshot,  "What's  going 
on  here?  I  tried  this  years  ago!  It  didn't  work  then,  so  why 
is  it  working  now  ?" 

The  key  lies  in  the  length  of  the  input  prompt  — 
exactly  38  characters.  This  configuration  puts  the 
INPUT  que.stion  mark  at  the  end  of  the  input  line  and 
the  cursor  all  by  itself  on  the  left  of  the  next  line.  Bingo  - 
RETURN  =  null.  The  conditional  picks  up  the  pieces 
and  we're  in  business. "    John  Taylor 

10  REM  >>  DIE  THROW  << 

20   : 

30  PRINT  [CLEAR] 

40  : 

50  REM  >  >  HOW  MANY  THROWS  ?  <  < 

60  : 

70  INPUT"HOW  MANY  TIMES  SHALL  THE  DIE 

BE  THROWN";N 
80  IF  N<  I  OR  N>50  THENPRINT"CAN'T  DO 

THAT":FOR  X=  1  TO  2000:NEXT:GOTO  30 
90  PRINT 


100  : 

110    : 

120  REM  >  BODY  OF  PROGRAM  OMITTED  < 

130  : 

140  : 

150  REM  >>  AGAIN  ?<< 

160  INPUT" ANOTHER  ROUND?  JUST  GIVE  A  YES 

OR  NO";Q$ 
170  IFLEFT$(Q$,1)  =  "Y"THEN30 
180  IF  Q$  =  ""OR  LEFr$(Q$,l)<>"N"  THENFRINT 

"[3  UP]":GOTO160 
READY. 


Mr.  Ferguson  is  the  author  of  "Large  Alphabet  For 
The  VIC,"  COMPUTE!,  March,  1982.  #22,  pg.  104. 

"Today  I  have  discovered  why  I  never  coidd  understand 
how  to  create  more  than  64  characters:  your  article  in  the 
October  '81  /^COMPUTE!  #17]  issue  was  in  error. 

Not  your  fault,  however.  P^our  information,  on] 
page  32  of  the  October  COMPUTE!  is  obviously  from 
Commodore's  ...  new  VIC  manual.  The  VIC  people  are 
wrong. 

On  pages  83  ■■84  of  their  manual  it  gives  the  values 
to  be  POKEd  into  36869.  But  the  formula  given  on  page 
215  of  the  manual  (which  you  printed  in  October)  does 
not  yield  these  values.  It  .should  be  POKE  36869, PEEK 
(36869)  AND  240  OR  X. 

I  had  had  trouble  last  fall  getting  the  erroneous 
Boolean  formula  to  work,  hut  I  assumed  1  was  doing 
something  wrong.  But  with  the  correct  values  printed  on 
pgs.  83-84, 1  realized  the  formula  was  wrong." 
Doug  Ferguson 

Questions 

"7  would  appreciate  it  ij  your  readers  could  give  me  the 
publisher  or  bookstore  where  I  could  obtain  the  book 
Computers  In  Medicine  by  Derek  Enlander.  It  was 
recommended  reading  in  a  recent  course  I  took,  but  I  do 
not  have  the  publisher's  name. "     L.  Thomas 

"/  have  a  few  questions  regarding  that  pernicious  malady 
known  as  "Atari  lock-up."  First  of  all,  does  this  happen 
with  other  brands  of  micros?  Secondly,  though  it  is  gener- 
ally attributed  to  "over-editing,"  why  does  it  occur  at  all? 
And  finally,  has  anyone  else  suffered  a  similar  occurrence 
which  1  shall  dub  "two-line  lock-up"?  In  this  frustrating 
instance  (which  always  seems  to  occur  when  typing  "L. " 
for  a  listing  when  the  cursor  is  on  the  bottom  row  of  the 
display  area  in  text  mode),  the  cursor  advances  one  row 
after  return,  then  does  nothing!  The  screen  may  be 
cleared  or  reset,  but  any  command  issued  will  have  the 
same  two-line  response  followed  by  zilch,  cipher,  naught, 
nothing.  Of  course  the  program  so  intensly  struggled  with 
is  in  another  dimension  at  this  point  and  cannot  be  re- 
trieved (as  far  as  I  know);  the  unit  must  be  pondered  down 
to  recover.  Unfortunately,  the  programmer  has  a  more 
difficult  time.  Comments,  suggestions  and,  of  course, 
remedies  appreciated."     Greg  Kopp 


'<.r    £■ 
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PATHFINDER 
Never  before  released,  a  super 
arcade-adventure  game  for 
Atari . .   alone  In  a  vast 
transparent  maze 
intiabited  by  rodioactive 
monsters  and  nuclear 
woste.  you  must  blast 
ttie  waste  and  free 
the  moze  of 
mutant  monsters. 
By  Solitaire  Group, 
requires  24K  Atafi 
witti  disk  drive. 


fl. 


MATCH  RACER 

Brand  new  for  the  Atari,  this  one 
or  two  player  game  tests  your 
driving  skills  on  a  race  tracl< 
filled  with  treacherous 
obstacles.  See  how  far 
you  can  get  before 
your  luck  and  skill  run  ^ 
out!  By  Solitaire 
Group,  requires 
16K  Atari  with  disk  I 
drive. 


HOLLYWOOD 


ANDROMEDA 

introducing  a  spectacular, 
original  arcade-adventure  for 
the  Atari ...  a  bottle  in  inner  / 
spoce . . .  you  must  invade , 
a  living  organism  and 
destroy  its  tissues  before 
its  antibodies  destroy 
you.  By  Solitaire 
Group,  requires 
16K  Atari  wfth  disk 
1  drive. 
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Gebeili  Software  ln< 
_  ,    1771  Tribute  Rd..  Suite  A.  Socramentt).' 

1981  Gebeili  Software  Inr     Atnri  i";  n  roni^toroH  fn^riammry  ^f  at<-i.i  ir^,. 
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/  am  an  Apple  II  owner.  I  have  had  my  system  for  three 
years.  I  am  very  interested  in  the  Apple's  high-res  graphics 
capabilities.  I  liave  been  unable  to  locate  the  machine  code 
addresses  of  the  Apple's  high-res  subroutines.  Any  sugges- 
tions on  where  to  find  this  information  would  be  greatly 
appreciated.  I  am  looking  for  highly  detailed  technical 
information  on  the  Apple  II  high  resolution  graphic 
mode."    Scott  Ayers 

"/  hope  that  either  you  or  your  readers  can  help  me.  I 
have  an  original  8K  Commodore  PET,  which  I  recently 
converted  to  32K,  along  with  the  upgraded  (rev.  3.0) 
ROMs.  I've  converted  all  my  programs  to  work  on  the 
new  system  except  for  two,  Swordquest  and  Escape  From 
the  Death  Planet,  with  sound  (both  written  Ijy  P.  O'Dono- 
vanfor  Fantasy  Games  Software;  originally  in  Madison, 
Wisconsin).  The  problem  with  trying  to  convert  them  is 
that  both  have  lines  at  the  beginning  which  don 't  list,  that 
contain  both  BASIC  commands  and  ML  subroutines.  I 
would  appreciate  it  if  anyone  can  send  me  fixes.  1  hate  to 
lose  these  two  excellent  programs."     Rudolph  F.  Lauer 

"One  time,  I  used  Atari's  DOS,  and  I  had  two  copies  of 
Lotto,  a  game  I  have  made,  with  the  same  filename.  I 


could  only  get  the  first  one.  Furthermore,  I  don't  know 
what  to  change  in  my  program.  How  do  I  get  rid  of  the 
first  LOTTO  without  killing  the  second  one?" 
Brent  Edwards 

RENAME  does  not  check  to  see  if  the  new  name 
you  give  is  the  name  of  an  existing  file  on  the  disk, 
so  you  can  end  up  with  two  files  with  the  same 
name.  This  can  be  very  hard  to  deal  with  ~  any 
access  to  the  first  file  also  references  the  duplicate. 
If  you  try  to  delete  or  rename  one  of  the  files,  you 
delete  or  rename  the  other  as  well.  To  fix  such 
problems,  you  need  to  disable  the  feature  of  the 
DOS  which  causes  it  to  access  both  names  (which  is 
useful  for  allowing  multiple  REN  AMEs).  After 
booting  DOS  with  the  BASIC  cartridge,  enter: 

POKE  31 18,0 

You  can  type  DOS  to  go  to  the  disk  menu  and  any 
RENAMES  or  DELETEs  will  only  affect  the  first 
file  of  the  duplicate  pair. 

Note  that  you  should  not  re-save  this  modified 
DOS  to  disk,  since  it  will  not  be  able  to  perform 
multiple  RENAMES.  You  can  also  restore  the  DOS 
with  POKE  3 II 8, 184.  (This  information  was  found 
in  the  OS/A  +  Users  Manual,  published  by  Optimized 
Systems  Software,  Inc.)  © 


More  Workhorse  Programs 

for  your  computer  to  play  with! 


mth  these  Creative  Software  home  programs  your  Atari^  or  Vu^ 
can  start  play  mg  m  the  real  world: 


HOUSEHOU)  HNANCE 

•  15  income  S  expense  categories 

•  Budgeting  i 

•  Monltlly  &  yearly  accounling 

•  Indicate  lax  beduclitjle  items 

•  Produce  tables  &  graphs  { 

•  S34.S  cassette  ! 
>  S39.9S  disk 


LOAN  ANALYZER 

•  Amorlizalion  tables 

•  Compute  interest  ctiarges 

•  Compare  various  loarts 

•  Analyze  loan  lerms 

•  Manipulate  loan  parameters 

•  S14.95  cassette 
•St9.95disk 


HOME  INVENTORY 

•  Catalog  your  possessions 

•  User-delinable  categories 

•  Search  catalog  lor  items 

•  Record  serial ».  purctiase  price 

•  Compute  the  value  o(  items 

•  S19.95  cassette 

•  S24.9S  disk 


DECISION  MAKER 

•  Decide  between  allernatives 

•  Compute  recommended  ctioices 

•  Manipulate  decision)  parameters 

•  Weigh  inlluencing  factors 

•  Save  decisions  on  tape  or  disk 

•  S19.95  cassette 
>  524  95  disk 


CAR  COSTS 

'  Record  maintenance  costs 

>  Itemae  insurarice  paymenis 
•  Track  fuel  consumption 

I  •  Summarize  all  costs  to  itale 

>  Compute  cost  o(  a  Inp 
I  •  S19.95  cassette 

'  •  S24.95  disk 


CREATIVE 

SOr  I  WARE  201  SariAnionioDrcle.#270 
A  Division  01  ASCI.  l«        Mountain  View,  CA  94040 
(415)948-9595 


Ask  about  our  many  other  recreational  and  home 
tppScations.'  TO  ORDER:  VI.SA/MaslerC'ard,  cticck 
or  money  order  accepted.  If  charge,  please  include 
expiration  date  of  card.  Add  SI. 50  for  shipping  and 
handling.  California  residents  add  sales  tax- 


[?(sIsILfl€ 


O  High  resolution  graphics - 
Life   like  motion. 

O  Instant  replay  on  any  shot. 
O  Superfine  aiming. 
O  Pool  room   sound  effects 
O  Choice  of  4   popular  games 


See  your  local 
computer  dealer 
or  order  directly 
from  IDSI. 
Specify  ATARI 
or  APPLE. 


JftlAKlloWNERSS 


NOW  YOU  TOO 
CAN  PLAY  POOL  1.5 
ON  YOUR  ATARI 
48K  DISK  SYSTEM. 

ALSO  AVAILABLE  FOR 
THE  APPLE  ll'-^8K 
DISK  SYSTEM. 


ATARI  is  the  registered   trademark  of  ATARI  Inc. 
APPLE  II  Is  the  registered  trademark  of 

APPLE  Computer  Inc. 
POOL  1.5  is  trademark  of  IDSI. 
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Innovision 

LosAltoaCA 


And  Now  Let's  Hear  It  For  Ttte  CookJe  Monster... 

Omens  are  funny  things.  I  was  sitting  on  a  flight  to 
New  York  next  to  a  person  who  was  telling  me  of 
her  concern  with  the  Game  Arcades.  It  seems  that 
a  midweslern  community  close  to  her  home  had 
recently  banned  these  places  in  response  to  parent's 
beliefs  that  such  activities  were  contributing  to 
their  children's  truancy  rate.  Her  belief  was  that,  if 
anything,  school  use  of  computer  games  should 
increase,  not  decrease.  From  her  perspective,  the 
computer  would  free  the  teacher  to  give  more 
individual  attention  to  the  students.  I  told  her  that 
I  found  her  ideas  to  be  similar  to  my  own,  and  was 
amused  that  this  conversation  took  place  on  a  trip 
during  which  I  would  be  seeing  more  than  50 
games  written  or  acquired  by  Children's  Television 
Workshop  (CTW)  for  use  in  their  computer  building 
at  the  Seasame  Place  park. 

I  haven't  been  to  Sesame  Place,  but  I  am  told 
that  it  is  a  wonderful  place  for  parents  and  children 
to  enjoy  themselves  in  an  environment  that  includes 
elements  of  a  museum,  recreation  area,  and  com- 
puter game  arcade. 

Since  I  had  provided  CTW  with  some  minor 
assistance  on  the  technical  aspects  of  the  computer 
activity  at  Sesame  Place,  I  was  most  pleased  to  be 
given  an  opportunity  to  see  the  programs  which 
were  captivating  the  many  thousands  of  children 
who  visited  there.  Two  events  suggested  that  my 
experience  would  be  worth  sharing  with  you.  First, 
at  least  two  more  Sesame  Place  parks  are  planned, 
greatly  increasing  the  number  of  families  who  can 
visit  this  facility.  Second,  I  had  read  that  certain  of 
the  CTW  programs  were  going  to  be  released  for 
the  Apple  computer,  and  that  versions  for  other 
computers  might  follow  in  the  not  too  distant 
future. 

Before  describing  the  CTW  effort,  it  might  be 
beneficial  to  explain  that  major  efforts  in  the  gen- 
eration of  educational  software  for  personal  com- 
puters have  been  tried  before.  Among  the  more 
successful  activities,  one  must  list  the  Minnesota 


Educational  Computer  Consortium  (MECC).  This 
branch  of  Minnesota's  state  government  provides 
teachers  all  over  the  state  with  access  to  centralized 
computers,  as  well  as  providing  special  purchase 
contracts  for  Apple  and  Atari  computers  for  class- 
room use. 

Many  of  the  MECC  programs  (such  as  the 
simulation.  Lemonade)  have  become  quite  popular. 
Through  a  variety  of  marketing  arrangements, 
MECC  software  is  now  becoming  available  for  the 
Apple  and  Atari  computers  on  a  nationwide  basis, 
MECC  is  one  of  the  pioneers  in  the  educational  use 
of  computers,  and  has  done  a  fine  job  overall.  The 
concentration  of  talent  and  effort  required  for  the 
success  of  a  venture  the  size  of  MECC  is  sufficiently 
rare  that  they  have  appeared  to  be  a  beacon  in  a 
vast  sea  of  mediocre  educational  software. 

What  excites  me  is  the  fact  that  by  introducing 
educational  software  products  of  their  own,  CTW 
will  further  legitimatize  the  business  of  high  quality 
educational  software  packages  and  thus,  encourage 
the  development  of  more  packages  of  this  type  by 
the  many  hundre^ds  of  excellent  programmers 
located  in  their  homes  all  over  the  world. 

In  order  to  be  useful,  multi-program  educa- 
tional software  offerings  should  include  a  distribu- 
tion of  educational  goals  and  skill  level  require- 
ments. In  addition,  these  programs  should  be 
interconnected  with  a  well  defined  common 
theme. 

The  common  theme  for  the  CTW  software  is 
very  simple.  The  activities  must  be  both  educational 
and  entertaining. 

As  at  other  high  quality  software  houses,  the 
software  teams  at  CTW  include  designers,  artists, 
teachers,  code  writers,  etc.  Once  a  program  is 
designed  in  storyboard  form  it  is  then  implemented 
for  classroom  testing.  Based  on  the  results  of  this 
testing,  the  program  is  then  modified  and  tested 
again.  By  the  time  the  program  is  approved  for 
use,  it  has  undergone  a  massive  amount  of  testing, 
evaluation,  and  modification.  The  effect  of  this 
effort  is  obvious  when  these  programs  are  run. 
There  is  a  level  of  quality  and  poHsh  which  sets 
these  programs  apart  from  most  of  the  other  edu- 
cational software  I  have  seen. 

While  MECC  software  is  available  for  a  wide 
range  of  grade  levels,  the  present  CTW  programs 
are  geared  primarily  for  the  youngsters  who  would 
watch  Sesame  Street  on  television.  There  are  games 
for  pattern  matching,  pattern  recognition,  eye- 
hand  coordination,  counting,  etc.  One  of  my  favor- 
ite programs  requires  that  you  identify  a  picture  by 
looking  through  a  keyhole  that  can  be  moved 
around  the  surface  of  the  object  you  are  trying  to 
identify.  The  keyhole  only  shows  a  part  of  the 
underlying  picture,  so  the  user  has  to  reconstruct 


ON-LINE  SYSTEMS  introduces  arcade  gaming  as  an  art  form.  THRESHOLD,  by  WARREN 
SCHWADER  and  KEN  WILLIAI\/IS,  features  fast  smooth  animation,  HI-RES  graphics, 
and  more  challenge  than  you'll  find  in  any  other  arcade  game  on  the  market. 

THRESHOLD  is  an  arcade  game  with  alien  attackers  galore.  In  fact,  there  are  more 
monsters  out  there  than  we  expect  you'll  ever  see.  THRESHOLD  was  designed  to  be 
an  arcade  game  that  you  won't  get  bored  of,  and  that  means  a  constantly  changing 
game  with  a  graduated  skill  level,  but  more  than  that,  THRESHOLD  means  constant 
fun. 

THRESHOLD  runs  on  any  48K  Apple  II  or  II  Plus  DOS  3.2  or  3.3.  Available  now  for  $39.95  on  disk  from  your  local 
computer  store  or  you  may  order  directly  from 
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the  overall  image  from  memory.  When  I  played 
this  game,  the  object  was  a  pig.  I  typed  ANIMAL  as 
my  respon-se  and  was  rewarded  lor  my  correct 
answer.  This  illustrates  another  important  feature 
of  the  CTW  software.  Acceptable  answers  are 
carefully  chosen  to  allow  some  variation  in  response. 
Correct  (but  generalized)  answers  are  accepted  as 
are  some  misspelled  answers.  For  example,  I  con- 
sistently spelled  Grover  as  GROWVER  with  no 
complaints  from  the  system  (although  the  computer 
did  show  me  the  proper  spelling  of  Grover's  name 
each  time  as  a  reminder). 

CTW  and  MECC  are  not  the  only  organizations 
devoted  to  the  creation  and  distribution  of  high 
quality  educational  software.  I  know  of  several 
teams  of  brilliant  people  who  are  devoting  their 
efforts  to  this  area. 

One  excellent  team  is  located  at  Automated 
Simulations  —  a  software  house  known  primarily 
for  its  adventure  games.  While  these  games  (created 
by  the  EPYX  division)  are  their  mainstay,  releases 
from  the  Mind  Toys  division  suggest  that  Auto- 
mated Simulations  has  a  promising  future  in  edu- 
cational game  software. 

Two  recent  releases  of  theirs,  Jabbertalky  and 
Ricochet,  deserve  comment.  Both  of  these  games 
are  very  high  in  educational  value.  While  Jabber- 
talky is  a  word  and  sentence  game  and  Ricochet  is  a 
game  of  logical  thinking,  they  each  share  a  quality 
that  [  have  not  seen  before  in  personal  computer 
games  —  dynamic  handicapping.  When  two  players 
are  competing  with  each  other,  the  computer  is 
paying  close  attention  to  the  skill  levels  displayed 
by  each  player.  As  each  new  round  is  started,  the 
challenge  level  for  each  player  is  adjiisted  accord- 
ingly. The  result  of  this  is  that  a  novice  can  compete 
against  an  expert  without  being  devastated  and 
losing  interest  in  the  game.  The  expert  doesn't 
have  to  "play  down"  to  the  newcomer  -  the  game 
will  take  care  of  the  discrepancy  it.self.  Now  parents 
and  their  children  can  play  the  same  logic  game 
and  find  themselves  equally  challenged.  Even  if 
this  was  the  only  thing  worth  mentioning  about 
these  games  (and  there  is  much  more  to  recommend 
them),  I  would  still  suggest  that  you  see  them. 

The  design  team  at  Automated  Simuladons 
includes  Bernie  de  Koven  -  the  author  of  "The 
Weil  Played  Game"  -  a  book  I  reviewed  last  year. 

As  I  look  toward  the  future,  I  see  a  new  class 
of  educational  software  being  developed  which 
bridges  the  gap  between  the  traditional  CAI  and 
drill  and  practice  programs  and  the  arcade  games. 
The  creation  and  distribution  of  this  new  software 
should  do  much  to  secure  an  appropriate  place  for 
the  personal  computer  in  education.  © 
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1  The  Scott  Adams  Adventure  series  for  the 
Apple  n  is  now  better  than  ever.  The  new 
Scott  Adams  Graphic  Adventure  series 
features  voice,  lowercase,  and  full  color, 

I  high  resolution  graphics. 

A  jam-packed  disk,  with  both  sides 
used,  contains  the  Adventure  and  the 
full  color  hi-res  pictures  which  are 
stored  using  new,  special  state-of-the- 
art  techniques. 

r  Each  screen  was  drawn  using  a 
palette  of  over  100  colors  and  lex- 
lures.  Each  work  of  art  was  designed 
and  entered  by  a  professional  artist. 

r  Both  the  VOTRAX  Type-'N-Talktm 
voice  synthesizer  and  lower  case  hard- 
ware are  supported. 

r  Your  printer  is  supported,  loo!  With  a 
single  keystroke  you  can  print  your 
Adventure  as  you  play  lo  create  a  log 
of  your  journey. 


The  12  Scott  Adams  Adventures 

Adventureland  •  Pirate  Adventure  •  Mission  Impossible 
Voodoo  Castle  •  The  Count  •  Strange  Odyssey  •  Mystery 
Fun  House  •  Pyrannid  of  Doom  •  Ghost  Town  •  Savage 
Island-Part  1  •  Savage  Island-Part  2  •  Golden  Voyage 
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reaim   or   magicat   Deingsy   pernaps  you're  an 

astronaut,  thousands  of  light  years  from 

>^   earth,  searching  the  gaiaxy's  rim  for 

^*^        the  fabulous  treasures  and  ad- 

X      vanced    technologies    of    a 

long-dead  civilization.  Maybe 

you're  the  plunderer  of 

ancient  pyramids  in  a 

maddeningly  dangerous 

and  of  crumbling  ruins 

and    trackless    desert 

wastes. 


YOU  wish  to  soar  to 
other  worlds,  to  behold 
wonders  never  beheld 
by  mortal  eyes,  to  dream 
unrestrained    to    the 

furthest   limits   of   your 

imagination. 
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The    ADVENTURE    SERIES 

by  Scott  Adams  has  been 

reviewed   by  every   major 

microcomputing   magazine, 

receiving    only    the    highest 

praise   for    its    mind-puzzling 

challenge  &  refreshing  originality. 

Tens  of  thousands  of  adults  and 

children  have  matched  wits  with 

the  Adventure  Master.  Now,  its  your 

turn.  If  you  crave  the  challenge  and 

panorama  of  the  exotic,  touched  with 

sparkling  humor,  then  the  Adventure  Series  is  for  you. 


LXOllfARElWHOMEVERfi^),Um 


t 

VHE 

NEVER 

s!?5i!}caa[ii[?Wi)iiiiy 

S4NGLE 
TAPE 

12  PACK 
TAPE 

SltVGLE 
DiSK 

TRIPLE 
D!£K 

12  PACK 
OlSK 

ACvenluie  Hint  Book  lALI  IZi           .    S   7.&5 
AO'.eniure  Hint  S'^eei  iSmgrei             "r  00 
Commaaote  VtC  iCarindB*)                 39  95 
T  1   9*4  (Tape  otQishi                            2^  9b 
ReauKfts  ACMeniure  Command  Modyii- 

'Scolt  Aaams  Giaphic  Advenluie  Series 
AppW  Disks-Full  Cokf  Hi  Rtu  Gi-aphicp 
tl?  AovemuieHnt  Saov  ind 

APPLE 

S19  95 
J4K 

24K 

S29  95- 
16R 

S69  9S- 

- 

ATAfll 

J1996 
J4K 

2*K 

-     ■ 

»9» 

S1J9  9«1 
4BK 

CP(M  (2  BOJ 

- 

- 

- 

- 

S129  9tl 

MOD  1&3 

11995 
16K 

1129  951 
16K 

- 

SJ9d6 
32  K 

S129  9SI 
32^ 

TRS-60 

- 

- 

" 

SI  29.55 

«i;jSi.-s, 

v-.-f  S0C«J 

INOt  A-IH^LPV 

i  ^o^<^:; 

I- 

:.".T^.\,^.v  '.4\.  .  ,\:>  aHE  E*-=iA 

22 


COMPUTEI 


May,  1982.  Issue  24 


Introducing  computers  into  the  office  can  create  problems 
of  employee  adjustment  to  the  new  technology.  A  word 
processor,  for  example,  can  seem  uncomfortably  fast, 
complex,  and  altogether  too  sensitive  to  employees  who  are 
used  to  typewriters.  Here,  Craig  Brod,  President  ofTecli- 
nostress  International,  explains  some  techniques  which 
can  speed  the  acceptance,  the  diffusion,  of  computers  into 
the  office  environment. 


Guest  Commentary: 

Managing 
Technostress: 

Accelerating  Diffusion 
Of  New  Technology 

Craig  Brod 
Berkeley,  CA 

The  process  by  which  innovation  spreads  is  a  diffuse 
one,  and  the  rate  at  which  the  new  replaces  the  old 
within  companies  exercises  a  major  influence  on 
costs.  The  introduction  of  a  computer  into  an 
office  environment  will  produce  disruption.  De- 
layed schedules,  decreased  performance  and  prod- 
uctivity will  add  to  the  cost  of  implementing  the 
computer. 

Additionally,  there  will  be  a  delay  between 
when  the  computer  accounts  for  ten  percent  of  the 
office  productivity  and  the  date  when  the  propor- 
tion reaches  90  percent.  The  faster  the  computer  is 
adopted,  the  more  quickly  the  average  costs  of  a 
company  will  approximate  those  of  the  new  tech- 
nology. Also,  the  smaller  the  gap  will  be  between 
best  and  only  average  productivity.  The  rate  of 
diffusion  of  the  computer  depends  on  personnel 
who  must  feel  comfortable  using  it. 

Accelerated  diffusion  of  new  technology  ne- 
cessitates a  high  level  match  between  operator  and 
machine.  This  match  is  an  arrival  point:  altered 
tasks,  roles,  and  machine  packing  must  be  learned. 
A  secretary  who  trades  her  typewriter  for  a  com- 
puter word  processor  has  to  learn  to  increase  her 
concentration  on  work  (due  to  the  sensitivity  of  the 
machine),  her  hand-eye  coordination  (due  to  the 
speed  of  information  flow),  and  her  ability  to 
respond  to  signs  instead  of  symbols  (due  to  the 
shorthand  language  of  the  computer).  All  of  this 
learning,  in  turn,  depends  on  flexible  mental 


functions. 

Even  under  optimal  working  conditions  -  that 
is,  conditions  that  lack  union-management  conflicts, 
major  compensation  issues,  and  layoffs  -  it  is  diffi- 
cult for  employees  to  learn  so  many  new  skills  well. 
In  fact,  employees  often  lack  the  necessary  skills  to 
make  a  rapid  and  performance-oriented  adjust- 
ment to  new  technology;  neither  their  capabilities 
nor  those  of  the  computer  are  tapped.  Here  we 
often  find  technostress. 

Limited  Diffusion 

Technostress  is  the  condition  resulting  from  the 
inability  of  an  individual  or  organization  to  adapt 
to  the  introduction  and  operation  of  new  technol- 
ogy. It  has  a  negative  impact  on  human  perfor- 
mance by:  (a)  shifting  attention  from  work-congru- 
ent stress  to  internal  states  of  distress,  (b)  reducing 
the  ability  to  process  information  accurately,  (c) 
stowing  the  response  time  to  computer  generated 
demands,  and  (d)  breaking  up  natural  work-rest 
pauses  that  characterize  normal  work  patterns. 

Technostress,  which  begins  as  reduced  perfor- 
mance, results  in  behavior  that  slows  the  rate  of 
diffusion.  Let's  highlight  three  of  the  most  pertinent 
manifestations  of  technostress. 

First,  patterns  of  use.  Shortly  after  the  intro- 
duction of  a  computer,  for  example,  a  few  em- 
ployees, for  reasons  we  don't  yet  understand,  will 
excell  at  using  it.  This  manifests  itself  as  repeated 
use  and  little  unnecessary  movement  around  the 
office.  Many  employees,  however,  show  initial 
excitement,  genuine  experimentation  with  new 
skills,  and  then,  due  to  technostress,  are  unable  to 
make  a  proper  adjustment.  What  follows  is  with- 
drawal from  using  the  computer:  increased  time 
on  non-machine  tasks,  hand  calculated  data,  and 
social  activities  away  from  the  machine.  The  result 
is  a  centralized  pattern  of  use  of  the  computer. 

Second,  high  error  rates.  Indicators  of  high 
error  rates  begin  to  surface  early.  Employees  often 
forget  or  violate  new  procedures.  This  ostensibly 
occurs  because  new  procedures  require  new 
learning.  However,  closer  scrutiny  reveals  a  more 
precise  explanation.  Employees  who  learn  quickly, 
and  are  intellectually  astute,  for  example,  have 
higher  order  needs  to  emit  novel  responses  in 
relation  to  work  rules  and  procedures  they  perceive 
to  be  simple  and  repetitive. 

Therefore,  these  employees,  in  order  not  to  be 
bored,  attempt  to  invent  new  rules  and  shortctit 
new  procedures.  It  is  not  uncommon  to  see  an 
adept  secretary,  who  has  only  recently  begun  to 
operate  a  computer,  skip  over  sections  of  the 
training  manual  and  try  to  learn  procedures  on 
her  own.  Also,  in  a  short  time,  she  will  type  in 
information  that  is  extraneous  to  the  program. 
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It's  a  battle  of  wits  and 
fast  action,  this  challenging 
game  in  ROM  farm.  You're  trapped 
in  an  Alien  Fortress.  Your  mis- 
sion is  to  dear  your  sector  of  the 
Alien  Droids  and  progress  to  the  next  sec- 
tor. The  first  sector  seems  easy  enough ...  BUT- 
WATCH-OUT ...  as  you  progress  from  sector  to 
sector,  the  Droids  become  more  numerous  and 
aggressive,  A  great  challenge  and  fun  too! 

^  K-RAZY  SHOOT-OUT  is  destined  to  be  a 

favorite  of  Atari  enthusiasts  acro^  the 
country  with  features  like: 

•  Solid-state  ROM  pack 

I»  Seven  progressive  levels 
of  play 

'  Every  game  different 
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>  Full-color  T.V.  graphics 
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'  Full-color  instruction 
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•  fVlillions  of  variations 
-  A  constant  challenge  '' 
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Overload 

On  the  other  hand,  a  large  number  of  employees 
experience  overload  when  learning  to  operate  a 
computer.  This  results  from  a  combination  of 
factors:  the  high  workloads  which  continue  while 
learning  of  new  procedures  is  taking  place,  poor 
problem-solving  skills,  self-doubt  concerning  one's 
ability  to  master  new  tasks,  and,  often,  jealousy  of 
those  in  the  surrounding  environment  who  are 
learning  quickly. 

Overload  takes  the  form  of  forgetting  new 
procedures  and  applying  old  solutions  to  new 
problems.  It  is  common  to  see  an  overloaded  secre- 
tary, turned  computer  operator,  revert  to  past 
conditioning  by  typing  on  the  computer  as  though 
it  were  a  standard  typewriter.  When  the  computer 
will  not  accept  what  is  being  typed,  the  operator 
continues  to  replicate  these  trials,  while  insisting 
that  he  or  she  is  doing  everything  according  to 
code.  This  usually  ends  with  the  secretary  blaming 
the  machine  or  the  computer  manufacturer  for 
personal  failures. 

One  measure  of  inappropriate  learning  is 
inaccurate  input  of  data.  Once  inaccurate  data  is 
entered  into  a  computer  system,  for  example,  it 
sets  up  a  technostress-error  cycle  (see  Figure  1  bel- 
ow). 

Figure  1  indicates  that  errors  occur  in  a  closed 

Demands  of  a  Technological 
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Figure  1:  Technostress  Error  Cycle 


system.  Unlike  a  typist,  whose  spelling  mistakes  on 
an  interoffice  transmittal  may  go  to  one  or  two 
other  people,  and  elicit  a  comment  of  sloppiness, 
an  operator  who  enters  inaccurate  data  into  a 
computer  system  has  a  direct  impact  on  many 
people  who  depend  on  accurate  information.  In 
addition,  errors  are  visible  to  anyone  within  the 
information  network,  and  the  operator  is  held 
accountable  for  errors  that  may  have  dramatic 
consequences.  A  common  result  is  that  operators 
of  computer  systems  often  suffer  from  what  I  call 
the  "tyranny  of  errors":  the  feeling  that  they  lack 
the  skills  to  control  errors  frustrates  them,  and  this 
frustration,  in  turn,  is  converted  into  the  feeling 
that  the  machine  is  too  sensitive  to  use  for  anything 
except  simple  problems  and  assignments. 

Third,  sabotage.  This  occurs  in  a  variety  of 
ways.  A  computer  operator  who  continually  bangs 
a  knee  against  the  computer,  causing  it  to  lose  its 
memory,  complains  that  the  computer  was  designed 
poorly.  A  programmer,  impatient  with  the  response 
time  of  a  computer  terminal,  will  sometimes  hit  the 
terminal  or  bang  down  on  the  keys.  Recently,  I  was 
called  in  on  a  consulting  assignment  by  an  opera- 
tions officer  who  wanted  to  prevent  the  firing  of  a 
programmer  who  had  a  history  of  hitting  visual 
display  terminals.  The  man,  who  suffered  from 
technostress,  needed  to  be  trained  to  work  more 
effectively  with  new  technology. 

Three  Phases  Which  Improve  Difhjslon 

Diffusion  of  new  technology  can  be  accelerated  by 
shaping  human  performance.  Technostress  training 
is  designed  to  reduce  technostress  and  build  a 
better  match  between  employees  and  new  technol- 
ogy. There  are  three  phases  to  the  training. 

Phase  I  —  Education.  The  educational  phase  is 
designed  to  provide  the  employee  with  an  explana- 
tory scheme  for  understanding  the  nature  of  tech- 
nostress and  his  or  her  responses  to  it.  The  most 
important  aspect  of  this  phase  is  the  conceptual 
framework:  technostress  is  made  plausible  to  the 
employee  and  its  acceptance  naturally  leads  to  the 
practice  of  specific  coping  techniques. 

For  example,  a  trainer  working  with  a  group 
of  employees  identifies  the  demands  of  the  new 
technology:  specific  communication  patterns, 
short-cycle  repetitive  work,  machine  dependent 
time,  altered  task-related  thinking  functions,  in- 
creased hand-eye  coordination,  and  altered  kines- 
thetic responses  to  the  environment.  The  responses 
to  these  demands  are  individually  elicited  from 
members  of  the  group.  The  point  here  is  to  begin 
to  build  a  prospective  set  of  skills  which  can  be 
used  to  reduce  the  technostress. 

Not  only  do  employees  appreciate  learning 
about  the  changes  taking  place,  but  they  also  im- 
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Computer 

A  Novice's  handbook  of 
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ISBN  0-942386-00-0.  Paperback.  $12.95. 


inside  Atari  DOS 

From  the  authors  of  the 
Atari  Disk  Operating 
System,  an  exciting  step- 
by-step  guide  to  the 
DOS  software.  Complete 
with  listings  of  com- 
mented source  code  and 
detailed  explanations  of 
each  module  of  code. 
Author:  Bill  Wilkinson,  Opti- 
mized Systems  Software,  Inc. 
Spiral  bound  for  ease  of  access 
to  listings.  For  intermediate  to 
Advanced  Atari  Users,  ISBN 
0-942386-02-7.  Paperback.  $19.95 

COMPUTErs 
First  Boole  Of  PET/CBM 

256  pages  of  Commodore  PET  and  CBM  articles  from 

COMPUTE!  magazine  issues  now  out  of  print.  Includes 

such  classic  articles  and  programs  as  "Feed  Your  PET 

Some  Applesoft,"  "Disk  Lister:  A  Disk  Cataloging  Program," 

and  "Cross  Reference  For  The  PET,"  Spiral  bound  for 

ease  of  access,  ISBN  0-942386-01-9  Paperback.  $12.95. 

COMPUTE!  Boolts  invites  dealer  inquiries.  Call  the  Toll 
Free  Number  below  for  Dealer  Information, 

MNil  is  Q  registered  tracserrxjrk  ot  Atorr.  inc. 
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All  oiders  must  be  prepaid  (money  order,  check  or  charge).  M  poymenls 
must  be  in  US  fun*-  (Outside  the  US  add  54,00  shipping  and  hondHng  for 
air  mail.  S2.00  for  surfoce  mail)  NC  residents  odd  4%  sales  tax. 

n  Payment  Enclosed 
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mediately  begin  to  sense  increased  control  over 
task-specific  behaviors.  In  addition,  appreciation 
of  the  complexity  of  the  changes  reinforces  the 
learning  of  new  skills. 

After  identifying  the  demands  and  individual 
responses,  the  trainer  points  out  the  elements  of  a 
technostress  response:  heightened  arousal  —  in- 
creased heart  rate,  sweaty  palms,  rapid  breathing, 
bodily  tension  or  a  speedy,  buzzed  feeling;  blocked 
learning-  past  conditioning,  avoidance  thoughts, 
images,  and  self-statements  (e.g.,  old  solutions  to 
new  problems,  rejection  of  new  procedures,  a 
sense  of  helplessness,  failure  thoughts;  distorted 
information  processing  fiinction  (IPF)  of  which 
four  modes  are  identified  —  inventive  or  novel 
behavior,  mediated  or  rule  behavior,  attentive  or 
emergency  behavior,  conditioned  or  stimulus- 
response  behavior. 

Under  technostress,  the  modes  are  used  inap- 
propriately to  perform  a  variety  of  tasks.  The 
trainer  then  indicates  that  training  will  be  directed 
toward:  (a)  controlling  physiological  arousal,  (b) 
substituting  coping  statements  for  negative  learning 
statements,  (c)  using  imaging  to  accomplish  work 
tasks  more  effectively,  and  (d)  employing  accurate 
information  processing. 

The  educational  phase  concludes  with  a  dis- 
cussion centering  on  employees  viewing  technos- 
tress as  a  series  of  phases,  rather  than  as  one  massive 
reaction.  To  master  technostress,  four  phases  are 
suggested:  preparing  for  new  demands,  conl'ronting 
or  handling  new  demands,  possibly  being  over- 
whelmed by  new  demands,  and  finally,  reinforcing 
oneself  for  having  coped. 

The  initial  educational  phase  provides  em- 
ployees with  a  cognitive  framework  to  better  grasp 
work  demands  and  the  appropriate  responses  to 
them.  It  secures  the  transition  into  the  second,  the 
rehearsal  phase  of  the  training. 

Rehearsal 

Phase  II  -  Rehearsal.  The  second  phase  of  tech- 
nostress training  is  designed  to  provide  employees 
with  a  variety  of  coping  techniques  to  use  at  each 
of  the  various  phases  of  the  coping  process.  The 
coping  techniques  include  both  direct  action  and 
cognitive  coping  modes.  Direct  action  modes  in- 
clude: identifying  task-related  stressors,  arranging 
an  action  plan,  regulating  work  pauses,  and  physical 
relaxation. 

The  cognitive  coping  modes,  which  are  most 
important  because  they  are  especially  adversely 
affected  under  conditions  of  high  stress,  are  treated 
in  three  ways.  First,  viewing  cognitive  processes  as 
a  series  of  self-statements  that  the  employee  said  to 
himself  Thus,  appraisal  of  learning  blocks  and 
self-perception  are  translated  into  specific  self- 


statements.  The  modification  of  the  employee's 
internal  dialogue  —  "I  can't  learn  these  procedures" 
—  is  accomplished  by  having  him  become  aware  of 
and  monitor  the  negative  self-defeating  self-state- 
ments he  emits  under  conditions  of  high  work-con- 
gruent stress. 

In  collaboration  with  the  trainer,  the  employees 
are  able  to  generate  sets  of  coping  self-statements 
that  encourage  them  to:  ( 1 )  assess  their  technostress 
level;  (2)  control  negative  thoughts  and  self- 
statements;  (3)  acknowledge  and  use  positiveiv  the 
arousal  they  are  experiencing;  (4)  cope  with  the 
overwhelmed  feeling  they  might  experience;  (5) 
reinforce  themselves  for  having  coped. 

Second  there  is  technostress  reduction  em- 
phasizing high-intensity  imaging.  Employees  are 
instructed  to  take  the  task-related  stressors  they 
have  identified  and  visualize  how  they  would  alter 
them  under  conditions  of  technostress.  For  exam- 
ple, a  programmer,  who  identified  irregular  com- 
puter response  times  as  a  source  of  technostress, 
was  asked  to  visualize  an  increase  in  his  workload, 
and  a  decrease  in  supervisory  support,  then  to 
visualize  alternatives  to  his  technostress.  The  alter- 
natives, arrangement  of  contingency  work,  pacing, 
of  morning  activities,  and  paused  relaxation,  are 
rewarded  by  the  trainer. 

A  third  aspect  of  rehearsal  is  practice  and 
familiarity  with  identified  information  processing 
functions.  This  requires  two  steps.  Employee  cog- 
nitive styles  can  be  assessed  on  a  test.  This  test 
briefly  identifies  the  way  employees  organize  infor- 
mation. Then,  employees  are  instructed  in  how  to 
use  their  cognitive  style  to  make  the  accomplish- 
ment of  tasks  easier  and  more  efficient.  Next, 
employees  are  instructed  in  how  to  identify  and 
use  IPF's  to  solve  task-related  problems.  IPF's  can 
be  learned  and  practiced  in  structured  role-play 
and  workbook  assignments.  Special  attention  is 
given  to  repetitive  association  between  past  condi- 
tioning and  methods  of  returning  to  the  proper 
mode  of  information  processing. 

The  Final  Phase:  Monitored  Work 

Phase  III  -  Network  Training.  Once  the  employees 
become  proficient  in  employing  behavioral  and 
cognitive  coping  skills,  the  trainer  suggests  that  the 
employees  should  test  out  and  practice  their  coping 
skills  by  actually  employing  them  under  day-to-day 
stressful  conditions.  At  this  point,  a  number  of 
employees  are  selected  as  network  mentors.  They 
are  given  additional  training  in  problem-solving 
methods,  technostress,  and  leadership  skills.  These 
mentors  are  able  to  monitor  the  environment  for 
signs  of  technostress  and  to  act  as  a  valuable  re- 
source to  other  employees.  After  some  months,  the 
mentors  can  fill  out  a  brief  quesdonnaire  to  assess 


the  degree  to  which  the  knowledge  and  skills  learned 
in  the  education  and  rehearsal  phase  have  been 
generalized  to  the  high  technology  environment. 
Technostress  training  involves  discussing  the 
nature  of  technostress,  and  individual  responses, 
rehearsing  coping  skills,  and  testing  these  skills 
under  actual  work  conditions.  Network  mentors 
should  be  educated  to  monitor  the  impact  of  the 
training.  Preliminary  results  suggest  that  such  a 
skills-oriented,  technostress  training  procedure  is 
successful  in  acceleradng  the  diffusion  of  new 
technology  into  a  working  environment.  6 
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BATTERY  BACKUP  SYSTEM 

For  CBM/PET  2000,  4000,  8000,  and 
9000  series  computers  and  CBM  4040/ 
8050  dual  disk  drives.    Installs  within  the  cab- 
inets of  the  computer  and  disk  drive.    Recharges 
continually  from  the  machine's  own  power  supply  and 
automatically  supplies  30  minutes  (max.)  of 
reserve  power  during  outages.   Also  eliminates 
surges  and  spikes.    User  installable. 


In  Canada  call:   Van-Hoy  Group  (604)  542-1 138  or  (604)  545-0794 
In  United  Kingdom  call:   Wego  Computers  (0883)  49235 
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The  Beginner's  Page 

The  ASCII  Code 


Richard  Mansfield 
Assistant  Editor 


It's  easy  to  see  how  a  typewriter  puts  a  letter  of  the 
alphabet  onto  a  piece  of  paper.  You  press  the  "F" 
key  and  the  paper  is  struck  by  an  inked  ribbon, 
pushed  against  the  paper  by  a  small  metal  image 
of  F.  But  what  happens  when  you  hit  the  F  on  a 
computer?  It  puts  the  number  70  into  one  of  its 
memory  cells. 

What  does  70  have  to  do  with  F?  To  answer 
that,  we'll  need  to  know  what  the  ASCII  Code  is 
and  learn  the  meanings  of  two  BASIC  commands: 
CHR$  and  ASC. 

Type  in  this  short  program: 

5  DIM  A$(l)  :  REM  THIS  LINE  IS  ONLY 

NECESSARY  ON  ATARI 
10  INPUT  A$ 
20  PRINT  ASC(A$) 
30  GOTO  10 

When  you  RUN  this,  you  can  type  letters  on 
your  keyboard  and  see  them  translated  into 
numbers.  (Hit  the  RETURN  key  after  each  one.) 
Try  "F"  and  you'll  get  70.  What  you  are  seeing  is 
called  the  ASCII  Code,  Computers  only  store 
numbers  in  their  memory  cells.  In  fact,  they  can 
only  store  the  number  one  and  the  number  zero. 
(For  a  more  detailed  explanation  of  how  computers 
remember  things,  see  "The  Beginner's  Page," 
COMPUTi!  March,  1982,  #22.)  The  computer  can 
store  words  and  symbols  or  pictures  or  anything 
else  in  patterns  of  these  ones  and  zeros. 

To  store  the  letters  of  the  alphabet,  symbols 
like  the  percent  sign,  punctuation  marks  -  all  the 
keys  on  your  keyboard  -  the  computer  uses  a  special 
code,  the  American  Standard  Code  for  Information 
Interchange,  ASCII. 

When  Seven  Is  Not  Seven 

If  you  are  RUNning  the  program  above,  type  the 
number  se%'en  on  your  keyboard.  It's  not  seven!  In 
the  ASCII  code,  it's  55.  The  number  six,  though,  is 
54,  so  the  scheme  is  not  entirely  random.  Why 
didn't  they  just  use  the  number  seven  to  stand  for 
number  seven  in  this  code? 

There  are  reasons  for  everything.  If  you  learn 
to  program  in  machine  language,  as  opposed  to 
BASIC,  you'll  work  with  hexadecimal  numbers.  In 


hex,  the  ASCII  code  for  zero  is  30  and  seven  is  37. 
In  hex,  it  makes  a  bit  more  sense. 

But  back  to  ASCII.  ASC,  of  course,  is  short  for 
ASCII  and  you  can  find  out  what  the  ASCII  equi- 
valent of  a  single  character  is  by  typing  PRINT 
ASC('T")  or  by  asking  for  the  ASC  of  a  string 
variable  (as  we  do  with  A$  in  the  program  above). 

You  can  go  the  other  way  with  CHR$.  This  is 
BASIC'S  "character  string"  command.  Where  ASC 
translates  a  character  into  ASCII,  CHR$  translates 
ASCII  back  into  a  character.  So,  you  give  CHRf  a 
number  between  0  and  255  and  it  will  give  you  a 
character.  Here's  a  short  program  to  see  how  CHR$ 
works: 

10  INPUT  X 

20  PRINT  CHR${X) 

30  GOTO  10 

Each  manufacturer  has  deviated  somewhat 
from  standard  ASCII.  For  example,  the  Atari  uses 
a  code  called  ATASCII  which  is  very  siinilar  to 
ASCI  I,  but  there  are  some  differences.  The  creators 
of  the  ASCII  standard  had  decided  that  the  number 
seven  should  not  print  any  character.  Instead, 
seven  is  supposed  to  ring  a  bell,  or  a  buzzer,  or 
whatever  sound  your  computer  can  make  that  can 
be  used  like  a  bell  on  standard  typewriters.  But  on 
the  Atari,  if  you  type  PRINT  CHR$(7),  the  com- 
puter puts  a  graphics  symbol,  a  large  bacLslash,  on 
screen.  To  sound  the  buzzer,  use  PRINT 
CHR$(253).  By  the  way,  CHR|(7)  does  ring  a  bell 
on  Commodore  computers  with  built  in  sound. 

These  variations  on  ASCII  between  computer 
models  are  one  of  the  reasons  that  you  cannot  take 
a  game  on  tape  for  the  Apple  and  LOAD  it  into 
your  PET. 

The  total  of  all  255  possible  characters,  graph- 
ics symbols,  and  buzzers  that  your  computer  can 
use  is  called  its  character  set.  To  see  your  computer's 
character  set,  type  in  the  following  program: 

10  FOR  1  =  0  TO  255 
20  PRINT  CHR$(I); 
30  NEXT  I 

The  semicolon  makes  sure  that  they  are  put 
one  after  another  on  the  screen  (PRINT  causes  a 
carriage  return  unless  the  semicolon  is  there).  But 
wait,  what  about  the  carriage  return  itself?  Isn't  it 
one  of  the  ASCII  code  numbers?  You  bet.  So  are 
cursor-moving  keys,  reverse  field,  and  other  special 
tricks  your  computer  can  perform.  When  you 
RUN  this  program,  get  set  for  some  strange  effects. 
As  the  program  runs  through  the  numbers  from 
zero  to  255,  it  will  encounter  the  clear-the-screen 
character  too. 

There  are  a  number  of  uses  for  ASC  and 
CHR$.  With  CHR$,  you  can  send  characters  to 
your  computer  that  cannot  be  typed  in  from  the 
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16K  Cassette  14.95 
24K  Disk  19.95 


SYNCRO.  INC. 

SOFTWARE  DIVISION 

31332  VIA  COLINAS  SUITE  107 

WESTLAKE  VILLAGE,  CALIF.  91362 

(213)889-9508 


A  new  all  graphic  adventure!  For  years  you  have  slaved  deep  in  the  earth  for 
a  race  of  strange  aliens  mining  crystals  with  strange  properties.  Can  you 
escape  or  will  you  be  doomed  to  a  life  of  servitude  forever? 

May  be  purchased  at  the  following  stores  and  many  other  quality  software 
dealers  around  the  country. 


All  Systems  Go 
903  S.  Rural  Rd. 
Tempe,  Arizona 

Computer  General  store 
805  cedar  Ave. 
St.  Charles,  Illinois 

Atari  is  the  trademark  for  Atari,  inc. 


Data  concepts 

2045  w.  Glendaie  Ave. 

Phoenix,  Arizona 

Foothill  computer  center 

949  W.  Foothill  Blvd. 

upland,  California 


Data  concepts 

25l5iM.scottsdaieRd. 

scottsdale,  Arizona 

Software  Asylum 

626  Roosevelt 

Carteret,  New  Jersey 

Dealer  inquiries  invited. 


Order  from  your  dealer  or  you  may  order  direct  from  Syncro,  inc.  Please  add 
$2.00  shipping  and  handling.  California  residents  please  add  sales  tax. 


STARTING  YOUR  OWN 
MICROCOMPUTER  BUSINESS 

Starting  your  own  microcomputer  business  is  easy  if  you 
know  the  right  steps  to  take.  Two  volumes  of  the  new  book 
Your  Fortune  In  The  MicrocomputeT  Business  describe  the 
things  you  should  know  to  start  right  and  to  build  your 
business  successfully. 

Many  people  have  good  ideas  for  a  successful  microcomputer 
business.  But  they  don't  know  how  to  put  their  ideas  into 
action.  These  people  are  plenty  smart.  That's  not  the  problem. 
The  problem  is  in  knowing  simple  things:  How  to  analyze  the 
market.  How  to  select  the  right  product  or  service.  How  to  get 
enough  startup  money.  How  to  plan  your  growth  and  success. 
The  answers  to  these  problems  are  not  hard  to  understand.  All 
you  need  is  the  right  information.  Your  Fortune  In  The 
Microcomputer  Business  gives  you  the  knowledge  tools  to 
start  right,  grow  and  prosper. 

This  practical  reference  manual  has  no  hocus-pocus.  It  does 
not  teilyou  how  to  do  astrology  or  dating  services.  It  does  give 
you  clear,  complete,  step-by-step  instructions  on  how  to  get 
started  right  and  insure  your  success! 

Volume  I  Includes: 

■  Tht  hottet  trends  in  the  nurket 

■  The  seven  best  mt  nurktts 

■  How  to  rttd  between  the  lines  mt  a  trade  show 

■  107  ways  to  reach  your  marliet 

■  Examples  of  the  best  ads  in  the  business 

■  How  to  gel  free  advertisinj! 

■  The  21  steps  to  set  up  your  business 

■  How  to  start  a  manufaclurini  business 

■  How  to  write  a  newsletter 

■  How  to  give  a  seminar 

■  How  to  start  a  service  business  nnoniw 

■  How  to  pacliage  software  for  the  mass  marliet 

■  How  to  be  a  highly  paid  consultant 

■  Franchising— the  good,  the  had  and  the  ugl)' 

■  Interviews  with  six  successful  microcomputer  businesses 

■  How  to  use  the  RLC  factor  to  he  street  smart,  lean,  mean  and  successful 

Volume  II  Includes: 

■  Strategies  for  growth 

■  Straight  facts  on  incorporation 

■  How  to  build  your  organization 

■  How  to  manage  cash  flow 

■  How  to  develop  your  accounting  system 

■  How  to  manage  employees,  wages  and  salaries 

■  How  to  survive  a  cash  crunch 

■  What  to  do  if  things  get  really  bad 

■  How  to  maximite  your  profits 

■  How  to  grow  by  acquisition 

■  How  to  value  your  business 

■  How  and  when  to  sell  your  business 
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keyboard.  There  might  be  no  key  on  your  keyboard 
which  rings  the  bell.  Use  CHR$.  This  can  be  done 
directly  from  the  keyboard  or  as  part  of  a  BASIC 
program. 

Another  common  problem  is  trying  to  print 
quotes.  You  can't  just  type  PRINT  "THE  "BEST" 
(Computer"  because  the  set  of  inside  quotes 
around  the  word  best  will  confuse  the  computer. 
Try  it.  It  will  think  you  are  printing  the  words  the 
and  computer  with  a  numeric  variable  (ht'st)  between 
them.  It  will  print  a  zero  since  the  variable  best  has 
no  value.  To  achieve  the  result  you  want,  type 
PRINT  "THE  "  CHR$(34)  "BEST"  CHR$(34) 
"COMPUTER". 

If  there  is  a  printer  attached  and  "listening" 
(responding)  to  vour  computer,  you  can  make  it  do 
a  carriage  return  by  typing  PRINT  CHRS(13).  Or, 
if  the  printer  has  a  bell,  try  PRINT  CHR$(7).  Most 
printers  accept  the  standard  ASCII  code  and  their 
instruction  booklets  will  usually  explain  what 
numbers  to  send  to  perform  backspace,  under- 
lining, etc.  Remember,  in  this  case  it  doesn't  matter 
what  codes  your  compute}-  is  using.  When  you  send 
a  letter  to  the  printer,  the  pri tiler's  code  (probably 
standard  ASCII)  will  determine  what  gets  put  on 
paper.  6 


r^-y  Having  trouble 

^>-^    learning  to  use 

your  computer? 

'Reference  manuals  don't  teach.  Most  BASIC 
texts  don't  cover  specific  personal  coniputers. 

TIS  solves  these  problems 

with  step-by-step  books 

tailored  for  your  machine. 

For  PET/CBM 

Understanding  Your  PET/CBM $16.95 

Vol  1:  Basic  Programming 

PET  Graphics $  6.95 

For  OSI  CIP/C4P 

Understanding  Your  CI  P/C4P $  9.95 

A  Workbook  of  BASIC  Exercises 

For  VIC 

Understanding  Your  VIC $13.95 

Vol.  1:  Basic  Programming 

Monay  Back  Guaraniee.  VISA/MC  accepted. 
All  prices  include  UPS  or  tst  Class  postage. 

TIS  INC 

f  f'»*' 

Total  Information  Services,  Inc.      I    f  Jm^ 
Box  921,  Dept.  C  T,  ^-^^^  ^ 

Los  Alamos,  NM  87544  7       ) 
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THE   ULTIMATE  RESIDENT  PROGRAM  MANIPULATION  SYSTEM  FOR  PET™/CBM™  MICROCOMPUTERS 


SYSRES"    EXTENDED    DOS   SUPPORT    COMMANDS 


©  {type  "N'^  keyboard) 
*-{type  ^B"  keyboard) 
I  (original  keyboard) 
>  (for  'wedge'  users) 


These  commands  maybe  used 
inlerchangabJy,  to  perform 
thefolJowing  cfos  support 
functions. 


Disk 


Printef 


Tape 


Directory    Modes    Command 


@v 

4 

@C 

@R 

3 

@S 

e$ 

@u 

6 

9L 

Function 


Display  disk  status  /  send  com  m  and 

Format  {lieader}  a  new  diskette 

Force  initialize  diskette 

Validate  diskette  (collect) 

Duplicate  diskette 

Copy  or  concatenate  disk  file(s)* 

Rename  file 

Scratch  file)  s)«  \ 

List  directory** 

Reset  disk  drive 

List  disk  file  or  BASIC  program** 


Note:     Some  of  the  disk  utility  command  set  may  siso  be  used,  if  an  appropriate  direct  access  channel  has  been 
opened* 


*  Standard  command  with  added  options. 
•*  Added  disk  command* 


SVSRES"    EXTENDED    EDITOR   COMMANDS 


Printer 


Tape 


Dtreciory 


Modes 


4 
4 
2 
4 
3 
3 
776 
2 
t 

t 
2 

240 
3 
7 
1 
1 
1 

10 
3 
2 
1 
1 

24 
S 
2 
3 
1 
4 
4 
3 
1 
1 


Command 


/ 

t 

APPEND 

AUTO 

EUOAD 

BRUN 

CHANGE 

CLOSE 

CMD 

DELETE 

DUMP 

EXEC 

FIND 

GET 

KEY 

KEYS 

KILL 

KILL* 

LIST 

LOAD 

MERGE 

MON 

OLD 

PUT 

RENUMBER 

RUN 

SAVE 

SETO 

SETP 

TRACE 

VERIFY 

WHY 

WHY? 


Function 


Quick  load  from  disk 

Quick  load  from  disk  with  auto  run 

Append  from  disk  to  end  of  current  program 

Auto  line  number  (allows  header) 

Load  machine  language  (binary)  file 

Load  and  execute  machine  language  pf  agram 

Change  pattern  to  another  pattern 

Close  one  or  all  files 

Set  output  to  file  (does  not  send  "READY."] 

Delete  a  range  of  lines  from  program 

Dump  all  scalar  variables  to  screen  or  file 

Execute  a  file  as  keyboard  commands 

Find  occurences  of  a  pattern 

Read  a  sequential  file  into  editor 

Define  a  key  as  a  special  function 

Turnkey  functions  on 

Disable  SYSRES" 

Disable  SYSKEb'"  and  unreserve  memory 

Improved  BASIC  LIST  command 

Defaults  to  disk  drive 

Merge  from  disk  into  current  program 

Break  to  current  machine  language  monitor 

Restore  program  alter  "NEW" 

Send  program  to  disk-as  text  flit 

Renumber  all  or  part  of  program 

Kun  current  program,  ignores  screen  garbage 

Defaults  to  disk  drive,  allows  replace 

Set  disk  device  ,d,  allows  multiple  drives 

Set  primer  channel,  format  mode,  paging 

Select  1  of  3  trace/step  modes  and  speed 

Compare  current  program  against  disk/tape 

Prim  position  of  list  error 

List  line  of  break  or  error 

Send  output  to  printer 

Display  current  version  of  SYSRES" 


J  UST  A  FEW  OF  THE  FEAT  URES  OF  SYSRES" 

*  Fast  up/down  scrolling  which  worksl 

*  Advanced  repeat-key  routinel 

*  Re-deflne  any  or  all  keys  as  any  keyword  (full  or 
short  form)  or  as  any  string  up  to  255  char  actors 
long! 

*  Auto  line  numbering  which  can  feed  a  string  of  up 
to  1 27  charactors as  welll 

*  Extended  DOS  support  (requires  DOS  2A  of 
greater)] 

•Never  enter  another  file  namel  All  file  commands 
work  from  the  directory! 

*  Supports  multiple  disk  drives! 

•List  BASIC  programs,  sequential  and  reUtive  files 
without  loading  them  into  memory! 

*  TRUE  PROGRAM  MERGE  (overlay).  Supports 
subroutine  libraries! 

*  Load  and  run  machine  language  programs  with 
parameter  passing! 

*  Supports  multiple  printers! 

*  Automatic  printer  output  with  paging  plus 
formatted  listings  with  full  ASCII  code  conversion 
including  cursor  control  and  special  charactors  for 
non-CBM"  printers! 

*  Edit  text  files  and  assembler  source  code  without 
leaving  BASIC! 

*  Renumber  part  of  a  program  or  even  change  the 
order  of  lines! 

•Over  700  FIND/CHANGE  commands  including 
variable  names  |"A$"  will  not  match  "BA$"), 
pattern  matching  with  "wild-cards",  and  even 
commands  to  remove  spaces  and  REM'sl 

*  Three  TRACE  modes  inclutJing  trace  variables! 

*  Does  not  affect  BASIC  program  operation! 

•One  AUTO-BOOT  DISKETTE  works  for  ALL 
PET"  or  CBM"  computers  (BASIC  2.0 or  greater 
with  at  least  16k  of  RAM.).  SYSRES"  requires 
NO  ROM  SPACE  or  extra  boards,  so  you  can  take  it 
with  you  if  you  want  touseanothercomputer.lt 
may  be  put  above  the  screen  if  you  have  RAM 
there.  It  boots  automatically  without  disturbing  any 
program  in  RAM! 

*  Diskette  and  Extensive  Manual  -  only  $75 

Documented  Source  Code  (YES!)  -  $150 
Custom  versions  are  available  for  unique  systems! 

Dealer  enquiries  are  welcome. 


MosterCard 


CflHSOFT  DflTfl    INC. 

MICROCOMRUXEIR      SERVICES 

PROGRAMMING   *   CuNSULTINGi   *   DESIGNING  *   EVftLUfiTING 
BOX   76752..    STN.S..    VANCOUVER.    B.C.    VSR   5S7   TEL : ';604)437-6667 
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This  program  will  analyze  your  life  insurance  needs  and 
give  you  a  guide  to  the  coverage  necessary  to  adequately 
provide  for  your  family .  The  program  will  run  on  VIC-20, 
Apple,  Atari,  PET,  and  OSI  computers. 

Life  Insurance 
Estimator 

David  E.  Pitts 
Houston,  TX 


Calculating  the  life  insurance  needs  of  a  family  can 
be  a  time  consuming  procedure  since  the  entire 
financial  picture,  the  age  of  all  family  members, 
and  future  plans  must  be  considered.  Because  of 
this,  most  families  probably  don't  have  a  clear 
understanding  of  their  life  insurance  needs.  The 
program  which  is  described  here  will  help  make 
this  planning  a  little  easier  since  it  removes  the 
burden  of  using  discount  tables,  annuity  tables, 
and  year-by-year  survivor  benefit  tables. 

The  program  calculates  a  balance  sheet  for  the 
family  which  gives  the  family  assets  and  the  family 
liabilities  (see  the  example  run).  The  user  inputs 
the  assets:  life  insurance,  real  estate,  securities, 
cash  on  hand  and  also  inputs  a  liability:  current 
uninsured  debts.  All  other  Habilities  are  calculated 
by  the  program  based  upon  the  monthly  goals  for 
the  insurance  plan,  the  social  security  benefits  (or 
other  benefit  plan),  the  age  of  and  number  of 
children,  the  age  of  the  spouse,  the  current  tax 
bracket  and  the  interest  rate  expected  on  annuities 
and  funds  set  up  from  the  insurance  proceeds. 
The  default  tax  bracket  used  is  27.3%  and  the 
default  savings  rate  is  5.5%,  yielding  a  4%  annual 
return. 

The  monthly  income  goals  are  by  phase:  1 ) 
spouse  with  children  at  home,  2)  education  fund, 
3)  spouse  between  child  rearing  and  retirement, 
and  4)  spouse's  retirement.  Inflation  is  not  directly 
accounted  for  in  the  calculations.  However,  in 
order  to  offset  inflation,  the  fund  for  the  spouse's 
retirement  is  not  discounted  for  the  number  of 
years  in  the  future  when  retirement  will  occur. 
The  user  may  want  to  adjust  the  other  income 
goals  upward  as  a  function  of  expected  inflation 
and  the  number  of  years  in  the  future  when  the 
fund  will  be  required. 

The  use  of  this  program  should  not  be  consi- 
dered the  only  approach  to  understanding  a  family's 
life  insurance  needs;  advice  from  life  insurance 


agents,  accountants,  lawyers,  etc.  may  be  more 
appropriate  for  a  particular  situation.  Careful 
evaluation  of  the  program  outputs  is  advised  based 
upon  all  family  needs,  both  those  entered  into 
the  program  and  those  which  the  program  may 
not  allow. 

The  program  is  based  upon  the  Consumer's 
Union's  book  1972  Revised  Edition  of  the  Consumers 
Union  Report  on  Life  Insurance,  A  Guide  to  Planning 
and  Buying  the  Protection  You  Need  (Grossman  Pub- 
lishers, New  York,  1973). 

Social  security  benefits  for  children  are  in 
force  until  they  are  18  at  which  time  they  stop 
drawing  benefits  unless  they  are  full  time  students. 
A  full  time  student  can  often  receive  higher  bene- 
fits, thereby  causing  the  family's  maximum  allowa- 
ble benefits  to  be  exceeded.  The  effect  of  this  is  to 
reduce  the  amount  available  to  the  family.  If  the 
family  has  another  benefit  plan  which  provides  for 
the  spouse  (independent  of  the  children  being  in 
college  after  18)  then  the  maximum  permitted 
monthly  benefit  should  be  set  to  a  large  number  in 
order  to  adjust  for  this  limiting  factor.  Social 
Security  doesn't  allow  for  benefits  between  child 
rearing  and  retirement  so,  if  your  benefit  plan 
allows  such  benefits,  or  if  your  spouse  plans  to 
work  during  this  period,  then  you  should  reduce 
the  monthly  goal  for  that  period  appropriately. 

The  year  by  year  monthly  income  from  the 
retirement  plan  (e.g.  Social  Security)  for  the  years 
minor  children  are  in  the  home  can  be  verified  by 
printing  the  variable  C(I)  for  I  =  I  to  18. 

Organization  Of  The  Program 


Statement  Description 

3  0  Rounds  to  next  highest  1 000  dollars. 

40  Function  for  positioning  data  in  balance  table. 

60- 1 90       Inputs  income  goals  and  benefits. 

210-240     Calc  ulates  income  table  components  for  widow  and 

children  C(I)  and  students  S(I). 
250-290     Sums  the  benefits  and  checks  for  total  not  to  exceed 

maximum  allowable  benefits. 
300-340     Inputs  Tax  bracket  and  Interest  rate  to  be  applied 

immediate  annuities  for  funds  needed  for  future 

income.  Interest  income  is  reduced  by  Tax  Bracket 

percentage, 
360-390     Reduces  18  year  income  table  to  several  periods, 

each  of  which  has  constant  monthly  income 

benefits. 
400-420     Calculates  family  income  fund. 
440-450     Calculates  education  fund  assuming40month 

eligibility. 
470  Retirement  fund  calculation. 

490-500     Widow's  income  calculation  between  child  rear!  ng 

and  retirement. 
520-730     Balance  sheet  calculations  and  printout. 
780  Print  routine  for  proper  spacing  of  variables  in 

balance  sheet  table. 


Sams  helps  you  cut  deeper  into  the 
workings  of  your  Apple  with  two  new 
additions  to  our  crop  of  Apple*  Computer 
Books. 

APPLE®  FORTRAN  by  George  Blackwood 
is  a  beginner's  guide  to  using  FORTRAN,  a 
powerful,  science-oriented  language,  on 
your  APPLE*  computer.  NO.  21 91 1 ,  $  1 2.95 

CIRCUIT  DESIGN  PROGRAMS  FOR  THE 
APPLE  II*  by  Howard  M.  Berlin  lists  several 
BASIC-language  programs  which  simplify 
the  design  and  analysis  of  commonly 
encountered  electronic  circuits,  NO.  21863, 
$15.95 


The  Sams  Apple®  collection  also 
includes:  APPLE®  INTERFACING  with  tested 
designs  for  interfacing  circuits  and  their 
associated  BASIC  software,  allowing  you  to 
connect  your  APPLE^  computer  to  the  real 
world.  No.  21862,  $10.95 

APPLESOFT  LANGUAGE,  NO.  21811, 
$10.95  is  a  beginner's  guide  to  APPLESOFT, 
the  native  language  of  the  popular  APPLE  II 
Plus*  microcomputer  INTIMATE 
INSTRUCTIONS  IN  INTEGER  BASIC 
introduces  you  to  the  fundamental 
language  of  the  standard  APPLE  II®. 
NO.  21812,  $7.95 

Sams  continues  to  slice  through  the 
Apple®,  giving  you  a  good  look  at  some  of 
the  very  best  pieces  of  this  powerful 
machine. 


To  order  these  Sams  Books  or  to  get 
the  name  of  your  Sams  retailer,  call 
800-428-3696  toll  free,  or  317-298-5566 
and  reference  AD180. 


SAMS  BOOKS  TM 

Howard  W.  Sams  &  Co..  Inc 

4300  West  52nd  Street,  RO.  Box  7092 

Indianapolis,  IN  46205 


NEW  SLICES 
FOR  YOUR  APPLE 


Offer  good  m  USA  only  and  expires  9/30/82.  Pnces  subject  to  change  without  notice. 
Visit  Sams  at  the  Ncc  and  Comdex.  Booth  Nos.  8223  and  1710. 
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Program  Run 


LIFE  INSURANCE  PLAN 


ENTER  *  OF  CHILDREN  UNDER  18?  3 

MONTHLY  INCOME  GOAL  FOR  SPOUSE  «;  CHILDREN? 
750 

MONTHLY  INCOME  GOAL  FOR  SPOUSE'S  RETIREMENT? 
50D 

MONTHLY  INCOME  GOAL  FDR  SPOUSE  BETWEEN  CHILD 
REARING  AND  RETIREMENT, IF  NO  CHILDREN  aB, 
THIS  APPLIES  NOW  TO  RETIREMENT?  250 

LUMP  SUM  EDUCATION  FUND  FOR  EACH  CHILD?  12000 


START  WITH  OLDEST  CHILD 


AGE  OF  CHILD  *  1  ?  12 
AGE  OF  CHILD  *  Z  ?  10 
AGE  OF  CHILD  *   3  ?  3 

ENTER  SOCIAL  SECURITY  (OR  OTHER  PROGRAM) 
MONTHLY  SURVIVOR  BENEFITS! 

FDR  A  SPOUSE  S  2  OR  MORE  CHILDREN?  102 

FOR  A  SPOUSE  &  1  CHILD?  326 

FOR  A  STUDENT  18-21?  163 

FOR  A  FAMILY'S  MAXIMUM  PERMISSABLE  BENEFIT? 

■^02 

FOR  SPOUSE  STARTING  RETIREMENT  AT  AGE  62?  179 

IF  INTEREST  RATE  REQUESTED  ISN'T  KNOWN  ENTER 
'0' 

CURRENT  TAX  BRACKET  IN  %?    30 

SAVINGS  ACCOUNT  INTEREST  RATE  FOR  SURVIVORS 
ANNUITY?  10 


Using  This  Program  On  PET,  Apple  VIC-20 

And  Atari 

•Program  I  is  a  completely  general  Micro- 
soft BASIC  program  and  will  run  without 
modification  on  any  PET/CBM,  Apple, 
OSI,  etc.  However,  it  is  written  for  a  64- 
character  display.  The  only  problem  is  with 
the  "balance  sheet";  it  will  not  look  as  neat 
and  formatted  as  the  author  intended.  Two 
solutions  are  easy  to  implement,  i)  Have 
the  balance  sheet  printed  out  on  an  80- 
column  printer,  2)  make  minor  changes  to 
the  program.  Solution  2)  requires  you  to 
divide  the  number  in  TAB  statements  by 
two  (e.g.  PRINT  TAB(35)  becomes  PRINT 
TAB(17) )  and  change  line  780  to  read: 

780  V  =  FNP1  {V):PRINTTAB{V/2);:RETURN 

•  VIC  owners  should  substitute  the  lines  in 
Program  2  for  those  in  Program  1 .  Although 
the  printout  will  not  look  as  the  author 
intended,  due  to  the  22  character  display, 
you  can  easily  read  the  information.  You 
will  also  probably  want  to  delete  line  580 
(by  entering  the  number  580  and  pressing 
RETURN,  or  just  not  typing  it  in.) 

•  Atari  owners  should  type  the  lines  given 

in  Program  3  in  place  of  the  corresponding 
lines  in  Program  1  to  convert  the  program 
to  Atari  BASIC  and  correct  for  a  40-c()lumn 
display.  You  may  wish  to  make  other  cos- 
metic changes,  such  as  using  lowercase  for 
prompts,  or  using  a  formatting  routine  for 
the  balance  sheet. 


CURRENT  AGE  OF  SPOUSE?  33 

ENTER  FAMILY  ASSETS 

LIFE  INSURANCE?  25000 

CASH  ON  HAND?  ID  I)  DO 

REAL  ESTATE  EQUITY?  7000 

SECURITIES?  0 

OTHER  ASSETS?  0 

UNINSURED  DEBTS,  OTHER  THAN 
HOME  MORTGAGE?  0 


BALANCE  SHEET 


FAMILY  ASSETS 

FAMILY  LIABILITIES 

LIFE  INSURANCE 

25000 

FAMILY  INCOME  FUND 

50000 

REAL  ESTATE 

7000 

EDUCATION  FUND 

9000 

SECURITIES 

0 

RETIREMENT  FUND 

'IIOOO 

CASH  ON  HAND 

10000 

UNINSURED  DEBTS 

0 

OTHER  ASSETS 

0 

SPOUSE  INCOME  FUND 

10000 

TOTAL 

■120  0  0 

110000 

LIFE  INSURANCE  NEEDED 


*  68000 


EXPAND  YOUR 

ATARI  400* 

TO  32K! 

FOR  ONLY  $119.95 

Now  with  the  Mosaic  Expander  and  your  own 
Atan  16K  RAM  board  you'll  have  32K  RAM.  Plus 
all  Che  famous  Mosaic  quality  features:  Four  year 
warranty,  bus-compatability,  highest  quality 
components,  complete  instructions.  All  for 
ST  19.95.  Call  toll  free  for  your  nearest  Mosaic 
dealer. 

FOR  NOW  AND  INTO  THE  FUTURE. 

k^n\os»ic 

EL£CTflONICS 

1-800-5472807 

P.O.  Box  748,  Oregon  City,  Oregon  "57045    503-655-9574 

'Trade  Murk  of  Atari  inc. 


If  you're  interested  in  Apples, 

call  MAUG. 


^^^^V       MAUG  is  a  Special  Interest  Group 
^^^^      (SIG)  of  Apple®  users  on  the  CompuServe 
Information  Service.  SIGs  are  active  and  growing  groups 
of  individuals  who  share  a  common  interest  and  form 
an  "electronic"  club  using  the  CompuServe  Information 
Service  as  its  communications  medium.  Share  advice  and 
exchange  information  with  other  Apple  users  across  town 
or  anywhere  around  the  co;intry. 

We  think  you'll  like  the  CompuServe  Information  Service: 
CB  simulation,  electronic  mail,  news  wires,  financial 
information,  games,  data  bases,  programming  languages, 
big  mainframe  computer  power  and  free  data  storage.  All 
for  a  basic  charge  of  only  $5.00  an  hour  nights  and  week- 
ends. All  you  need  is  your  Apple,  a  modem  and  some  inex- 
pensive software.  The  software,  and  a  free  demonstration, 
are  available  at — of  all  places — a  Radio  Shack*  Computer 
Center.  CompuServe  Information  Service,  5000  Arlington 
Centre  Blvd.,  Columbus,  Ohio  43S20.  (614)  457-8650. 


CompuServe 


SOFTWARE 

FOR  YOUR  I6K  TRS>80 

COLOR,  MODEL  I.  Ill 

ATARI  400/800,  APRLE  If 


)pte 


appTetree 


>UCAT*K| 


NOW  YOUR  COMPUTER 
CAN  ACT  LIKE  A 
COMPUTER  SHOULDIII 
WITH  OUR 
MAGNETIC 
MAGAZINES, 
YOUR  MICRO 
WILL  ENTERTAIN, 
EDUCATE,  AND 
CHALLENGE  YOU. 

On  casselle  or  diskette*,  you  will  rcL-civt  6-10  proj^ram^  cvt^ry 
n^onth  ranping  from  itames.  hoinc  cnicrtaitiiticni.  anil  personal 
finance,  to  more  ol  our  unitjuL*  "Itrachinft"  projirams. 
Our  nesl  issue  \sill  mtlude; 

L  ALIEN  INVASION  with  Graphic-i 

2.  PhBroah's  Curse  (Adventure) 

3.  Itemized  Deductions  (Schedule  A> 

4.  Sine,  Cosine,  Tangent  with  Graphics 

Plus  two  of  our  teaching  programs: 

5.  Using  Strings 

6.  Utility  of  the  Month  (1) 

You've  already  niKvwJ  Sltxi;  Markcl  Analyiis.  fonvc^ifasion, 
Cbetkeri*.  GoM,  Algebra  and  ticomciry  T<Mv  and  looiball. 
Later  i^iucs  will  inLludL-  UaLkKammon,  CMe^v.  all  Tax  Schc- 
dules,  Baicball,  and  many  iiHirc.  So  don'i  !tfi  aiioilicr  isiiic 
pais  you  by!  SubscripiiDn  prkc  for  caiictie  is  S5(J  per  year, 
S30  per  ' ;  year  and  SIO  for  a  irial  issue;  for  di*.ltciie  S62  per 
yeaj,  S36  per  '■;  year,  anil  SI  I  for  a  irial  ii^ue. 
•■iriBack  issues  available  on  request) 


THE  COLOR  ACCOUNTANT 


V^llh  uur  cuniplele  humr  accounlinK  s>slem,  ItKpinK  track  ot 
>t>jr  fitiiijit^^  can  bi'  ]LS  ni^y  iLs  PI. 

1.  Charl  of  Accounts  Maintenance 

2.  Complete  Checkbook  MaintenEuice 

3.  Tax  Deduction  Flajjs 

4.  Net  Worth  SUlement 

5.  Income  Lcs-s  Hxpease  Statement 

6.  Complete  Graph  Package  ucitipiK  utr  niet) 

7.  Payments  and  Appointments  Calendar 

8.  Home  Budget  Analysis 

9.  Mailing  List 

10.  Schedule  1040  (Long  Form) 

Ail  proprams  arc  mcnLniriven  and  allow  adij/change/delele. 
Also,  all  files  and  slalemcnis  can  be  listed  to  screen  or  printer, 
a;id  saved  to  cassette  or  divkettc.  The  cost  of  THE  COLOR 
ACCOUNTANT  is  J75  for  cassette  and  $80  far  diskette.  This 
package  requires  16K  e\cci)l  for  the  ATARI  400/800  which  re- 
quires 2<iK  for  cassette  and  32K  for  lijskjttc.  THE  COLOR 
ACCOUNTANT  also  comes  rtith  iW  pages  of  docurnenlalion. 


the 
programmer's    g^r 

program         ,1531 

Do  VOL  kno<*  all  ihc  innovative  ways  of  using  BASIC  com- 
itmnd?,?  Tf^G  staff  sil  ihc  Ciojaarnmcr's  lasiituic  ha^c  d&igncd  a 
sec  of  pro-ams  cxplainirij!  cverylhin^  ihc  manuals  omit. 
The  PrQprammer''s  Pro-am  leads  you  siep  b>  ^tep  [hrouph  ihc 
fundamentals  of  progjanin'kinjs  your  computer.  Then  >oij  Hplort? 
the  fmer  points.. .miildple  toops.  queues,  slacks,  gairw  prpgram- 
ming,  sorts,  trees,  bookan  totyc,  and  menion  savers.  All  these 
mHnods  make  your  programming  laski  easier  and  morecfflacni. 
Difficuli  (aiid  very  uscfnl)  projiram'.  are  aeaied  bcfori:  your  eyes, 
and  designed  so  you  Iwirn  at  yimr  owti  ?pced!  1>k  WojiTHmmcr's 
PTi>f(rain  ts  a  mujil  for  e^crv  tmnrr  iif  a  mkrociimputer. 


Order  both  The  Projinimmrt's  Projirain  luid  I  vtair's  suhsiTip- 
tiim,  and  Uic  loUl  ciwl  is  *n^^y  US  cwiwile.  SS7  diskette.  U  you 
order  now.  jou  «iU  recerve  b  (■'ootbaM  Program  suid  Cwmputer- 
ized  Teiephone  T>irTd«ri  ABSOL.tTI-J.Y  FREF.  Hjth  anj  S75 
ortkr.  St.1  don't  vmJi  ,  ,  ,  i)nkT  lodajl 


THE  PROGRAMMER'S  INSTITUTE 

A  l-ulurchou^  Companv 

P.O.  Bo\  Jl^l  l>cpl.  C 

Chapel  Hill.  N.C.  27514 

(9]9»  489-2198  MC&  Visa  Welcome 

Name 


Address  . 
City/St . 


DPrt^ainmcr's  Program  (JYear  Subscription 
IJColor  Accountani  LJ'/i  YearSubsoipdon 

T>T>c  of  Computer:       UTrial  Issue 

,._^__ DCassctte  ilJDisIcrtic 

ATARI.  TRS-80.  and  APPLE  are  trademarks  of  the  Atari, 
Tandy,  and  Apple  Corp.  The  Programmer's  Program,  TRC, 
Appletree,  Magaian.  and  The  Color  Accountant  are  trademarks 
of  Che  PrognimmeT's  Insiitute. ^^^ 


'All  softv^-are  available  on  cassette  for  ATARI  400/800.  APPLE 
II  ^  .  MODEL  ].  Ill,  COLOR.  On  diskette  for  ATARI  400/800. 
APPLE  II-.  MODEL  111. 


DYNACOMP 

Quality  software  for*: 


ATARI 
PET/CBM 
APPLE  II  Plus 
OSBORNE-1 
ALTAIR**** 


TRS-80  (Level  H)** 
NORTH  STAR*** 
CP/M  Disks/Diskeltes 

^  See  Availabilit>  box  •. 
'  MBASIC/CBASIC  ' 

SUPERBRAIN***** 


CARD  GAMES 


BRIDCE  MAJiTKRAoflA  Slu  onJjl  Prtn;UI  .•!  DUrm 

tr  yaulikrAP^M^COMP  SQHlEKJt  :  0.  lou  xlKhdluiHr  k»ii  BRiDOL  MASTER  BRIDGE  Si ASILRnj  >:i>Ttpnnn- 
,<-t  tM-L^lf  r">tf*ir  •tnitnti  l-?  r^"^  ^vrt  Br,-tultrBtui|  ,afnpfiiiuHi  Btaimt  ri^urn  ititlnM  :fit  OitiimaM  ■iOtlttn 
rion,  Sutmui  .fCnifltlHi,  prc-ctnjj«i-c  ownsrip.  iiwi  rfVMnM'OOSi  ioK^nC  bidi  ind  jurnp-iAift  inp^ioo  A(tcf  [tililAt  • 
ipcfirK  luad.  ifauiij.y  r-ipliii  tbrunchud.  ^nhitit  ofien  of  ■■'itchirvicudtvith  yoiji  ^nipuin  opparwnti  TteittMiuit 
ilSawi  i^u  la  ionftit  >ouf  tiiddint  tnA  plt>'ui(  UiEli  ta  BRIDGE  StASTEH  Bqiiliki  Fci  func  c«niTiti:iii.  t^il  iliifm  ur 
dwkranl  u  tti  dJEiliiAir  btulf^.  Dtputlrd  niriKkdi  ut  UM«d  Cttfd  up^r  *  ^ompu:rf  uiiintd  >DlncrtbiLi[>.  A  KOtt  iud  n 
jLip1*ytil  it  itK  ^oitlkfiiion  of  tKh  ll4nJ  Th«  uoir  fud  dnpiarn  ■  iLmnitrf  111  Eoiil  hindi  pttydJ.  loul  poiriLi  ukk(4. 
numbct  of  isMitKii  mtdr  iBd  wt,  ird  *»  [>i<Si  "HiJr  BRIlKif  MASTtH  "  .lr«i|y  ifi'  br^s  campuni  biidi«  piritrun 
i^ajliblc 

DYN'it.'OMP'S  jUrr^KiiO  BRJDOt  :  C  (i^tUirrvit  T,t>.  j[<|'>^  if  BRIIKit  \4A^I1[R  fjt  i  r^num^  ttut|r  ul  iS  O}  phii 
ptniifc  uid  limiJiii,  iin  -orH^tLrki  4rfMn<iii«n  bwil 


BACCARAT  (Aliri»«l)  I 

ID  tour  bft  aihl  ChoUfinjrr  Id  tn 


GIN  RUMHYlAtpkdUrtH  fro))) 

rtiu  a  ibc  bEii  Diiiao -cooipuiR  unpieinmEmcit  cICJ'N  RLMMV  ri 


F0K£RPARTVtA>albbk1iKillroinpglrnl 

POKER  PARTt  Jiidfi*  poifi  McnuUthon  Eiutd  an  iH. 
irrnan  jruUbk  fot  miiittifonipjim  T^t  pifi)  Ecniiui 
l}PM  111]  irl  to  hniw  ihrmi  hu  ■  dl!l|t«M  {tMtMtltir  i 


Prter:  IlT-MCBmnt'tll  fJ  nHhnW 

book.  POklR.  b)  Cli^^iJd  Ifizoby   Thii  a  ih<  ma%notnpttn'rixi''t 

of  ^ufMif  tnd  Ul  other  Ki»'''puiK)'Pl>>]Xi'<.  Each  ol  ihcic  pltyrri 

fiMn  ef  t  svyifii.  pfopcniki)'  ta  Dlulf  or  fold  undn  ptRiurc 


1  t^fi  viptnuB't  («"«  <(>r!iMt  Apple  s"iMir  im^  (Iitkti!«  n 


rrtn:II4.HCuHiU/tll.tf  OtakiHU 
■iin  uici  Dbpuu  ibu  III  lunpk  eiouj.^  [iw 


GO  fl&H  IA>Blliblc  tew  ali  conpMni) 

Wl  f  I5H  It  »  wUilV-4  thiWua'mfud  |UDC   tlw  DE^nncM  n  ■  tfieMlj  CoApiiti 

imtJkiiiLjim  to  cuiIt  FM^KF!'  Tbf  Apple 4Pd  Aor.  vnuaoi ctnpkM  hiih  ifwii 
BLACKJACKCOACH(31KTnS-Mcnt}»  Prktt».KOuwu'U]  HDiikJMH 

Bl.ACIk)ACk  C^ACK  »  both  J  |iiA«  bhI  is  nluEibDAMJ  lOcI  Vii'ilH  llui  p<^*ja>du  fnJ)  QuUlilUne.l;  Ifil  1uUir4  (Ed 
>T«ci»|pliiiD|  )in4ti«iue(FnntiO<tsi>vMi'<Yihf  K*(T*'!ud;9w«KbfrDn  V(m  <»n  uaiftj  pLc^.  ptat  sith  tbc  lo^iCmltf  ti 
»  fOKA.  «*  ii+i»ii«43i  inl  now  o«llwd  ««»P  Imi  rvn  *ai«mpm  pl»r    An  WiliMiM  pUfn  dtom  aJt  ibdwUd    tb- 

luruK*.  ipliiiini  puiK  dcubh  doom  and  unrndrr  lopiotMll  n*  totnovitT  vutfm  ibc  Httm»qv«  4d4  pr^idfi  dfU^ki) 
•  yrririvi:>  irEKiri-  *7>Kt  tiiiuucti)  pinpoctn  i3M  mmp^i  m^  Brakantn  dI  youi  dii.  Den'T  ntk  rcvr  monn  *i  i^x  iiNn 
jr.i,l  >c'u  n»,f  r'*ti»fd  *iii  BUACKJACk  COACH' 


THOUGHT  PROVOKERS 

MANAGEMENT  S|MUlAT(lR|Aiu1,  NDnhKiir,<MB(]RNt  lod  CP/M  on|>|  PhaS\9J9ii;m^nt 

iU.K  [>U*iiT 
Thit  nDfrim  it  boin  n  c^nlkM  lochuif  loot  u  vtllMiiiEiinijUiini  intclktiuii  tarx.  Oucd  upon  iimiLu  fun«pyt"cd  ii 
(TAiIuaEt  buMrwiiulwe4i.[ichpli>cT  «  itimcDnuciiAccimpin)  "hichnuauftctniciri  irnrct  pro<duai.  Ek'h  pLi)ciiEiEmpii 
loDkiipcclonnhiKafflpmiari  b|  Kliini  tcLuiii.prKci.  pfoduciKin  koluirifii.  mtiicuiiiridMiiiiittFeiidiiuini  ni.  rhronii 
iHcnulul  rwn  it  ita  onr  mhii  irM  a^hctt  tiMh  priit  t,btn  iM  iLmjUiKin  tAdi 

FllC1{TStMULATURIA.t>IUbltr«i<ltc«apii»n»  PrktitlT.KCmriH'Ill-'MWAnH 

A'f4li»ll(«l4otn*n(D>*i:hfn*u<«i:i>>mwiuiiviiBrMtrsitt.  fUj'ii  t)>4ljrid«i|  Th*  pTiff(iim  LriiliHiHTOdtnimiciqija'Fi^Tii 
uu9  ■»>«  (hiTKTrf lyxi  or  I  [Ml  tiilMt  Toii  CM  CKiKt  «M'ktHn!  ijvroKhct  «nd  ajvitiiwci  uxmt  ikdiili  Vrd  c<vpp*'ki 
n«sdiap  Thtm-^rMliUKcd  fljct  cBnabopcitorttlaopi.  hAJf-ii»aiindiiFmliiMi3bui;  nuKuLcn,  Aliliojinibjiptciirirri 
<lci«iMi  r[apl«>  iTiphKi.  IE  nrinoni;  ■otftcrf  adiuu'E  Seethe  M3ti>4ic  ir-io  iiCOMPLTRPNICS  Kuni  m  UK  i^uri 


VALDEZ  (AfHBibk  far  all  coBpnun) 

Fwludpj  in  il>it  MFTutiiion  it  ■  rtabiiic  tni  mtvi'i-t  Hi 
dtip'i  klp^iinLUitrriE  ttOu  diiplt>  Thr  irvotiorv  sf  ihr  ihip  i 
(onuiM  I  mttilil  (ci  Lhi  irfAl  p4iirrni  in  ihe  itiiorv.  j 


PMinl 


1  il<  Gulf  of  Mt^ki  ^o  \iiMi  lUfOui '  Sm  Elie  M^finiie  i« 


Frtrf:HJ.MCB-ttr/»|!-»5  BWdM 

inihePrmtr  A'fUud  Sound 'VAlduNutD«irefwnc(  AUtti* 

7}i  f^rnwii  ti!ip.  pTTU^ni  of  ■'kicii  mxj'  h  >Ki'fd  uiiPi  ih< 

Kir  It  Kcuiiltly  rnH>JtJI<d  rnilhenuuicill}.  Tht  iLmuliliuii  xlio 

I  oihti  iiifflc  [ouifaini  Uftkcf't  ind  ilrilEini  KtMitir)  Chtn 


lintOSoflkucChliqj^ 


BACKGAMMON  t.DtAUri.  !«^Drlbiria/.  OaBORNEmnd  CP/M  onlM 

niiii  pia|r*in  itui  tciui  bKliiurunofl  ililli  mi  wili  tha  imprjtt  jrour  |un»  A  h 

JlljEI-tl  Ut^t^l  hkinhPi  Thi  Campiim  ^Uirvi^pl*]  IftbliiE  ilWil  turHt  Ihthbinui  i^l  Ihr  forntnilrr  eAA  dOi.blc  ui  jtMIiIi 
dlMC  talli    fraai-tHuKilioniiXTbT^ITploIoiutrrtlfar  irplny    BACiKCtASiUQNjOidiyikifl  a^EiirdHiKC  mfi  IDk  c[ri«wl  IVkl 

If!  ttK^ciDUTtoa  »id  11 1UIC  10  provide  mvn  itxiBViiit  vntioet  ol  bttiiiinpcRKi  p^y. 

CHESS  HASTES  fNortk  Stir  udTR5-«DgBl}»  PrtacSlt.KCuMiu/IU.HDWem 

ThB. caaipliH  *ad  tefy  pO'MWf ul  piopus'.praK.^eiriit  WtlicrpU>  li  iAiEtiidniCtiiti£|,eisiuiursi£kpiiiE*iiUU  tU^wiid 
Tioaof  jki'BM.  MilLiiwuUT,  IM  Mafii  dur  MpiEiA  MfM»ih<  uin  c(  pt«),p«tirwniot  metiicujuiiooof  "btidf^Uiii  To 

ititi^Llc  nrCutiARipKd.  thrtregram  n  miiKra  a  aisrOMr  itfifiH*  ^  SOmi'Aft£  tPECtAtt^TSof  CjUifi>irti*|.  f  jU 
inpAKi  iri  rmpbTfrd  tn  Ihr  T|l$-W  •Tif^.  uul  two  widlAi  ef  ilpKuiLiinnK  drlflJ^  ■»  pl^nlnl  Id  uctnlinodtJr  KiHth 
Sj»i  iiKri    bw  roifi"  "I  PoLofflpiRmi 

F0llE£TFIRE!<AliM4i»t}'l  ffimifK^iumtii'tlt.vfmAtVt 

LMafrurlkm  4.Mp<^n;t  utJ  wundcllKiii.  ihn  iifiuluiofl  pull  you  m  \tn  miitdlt  cfi  (mn\  fiie  Your^obti  lodiiKTopcii' 
iiom  EOpLi  Dui  Ihr  !dc  »hilE  com^nutini,  (oi  ctuiiin  ini>ind.  '^uibn  Abd'iiTTJun  Noe  piDE«ctin|  '^iJiiiMr  iiru.-tJMitin 
rciuliin  iuiiLui|p(nt]1i<t  LifC'lilc  viiubkiiiic  provided  La  culif  FOREST  FIRE!  tcryiuipEnicfuludi:hi!hc|in|.  So  two 
tUTLtl  nt^i  Iht  ikltt  Ulliif  iJid  Ihclr  Jilt  3  totji  ardirrKullV 

PrhT^  SL4.K  Ctmii-'l.K.QS  Dttknir 
jUiiAn  jf  lEitpfobttniiinvoSvcd  ia  clowly  oburvint  j  blacl  hob  Mtthitpicc probe.  Thcab 
I  prfi^ibnl  iLnu,  uofbii  (lou'ioi.ijDUI  bittk  luk  Thii  uia  b<.tctiit^rd  BiEho^L  jamint 


BLACK  HDLK  (Apple  Dd:i> 
Thttn  inei£iEJE|^«phiCll  uc 


e  iriomalr  ihtt^  ih(  iidai  ii 


1    TNiiprDfrvn  cmpkrai 


S'PACE  evacuation:  lApptc.  Aiu4  ud  TDS-Unalrl  Prkr:  lli.WCMntt'Mf  .n  [MkrMt 

Cu<  >c>j;clOMil  l^c  (i>l^*>  "i<l  OM^iK  itw  EanC  btf«i:  llM  irur  ttptadn''  Yauc  conpuicr  bccoDciilhc  ibrp'i  co^iputn  u 
isuii.pk>r4  ihc  ufi'tiiM  ID-  rilocwt  mkUiOBi of  pKph  Thit  uiriuUiiOft  n  pwitCuUd;  inifiiiiioi: «i  ii  cEtabuiti  nijuiior  ihr 
ii^iiini  (knfnii  of  ilti-tii  ifitet  (inui  otiB  ib<  niutri  :t«lkikt(  of  ADVENTURE 


MONARCH  (AuricHlj) 

VOVASCH  n  I  lfKipwmi«an4^>{  MiruUneii  rnuiiirvi  you  to  iw*iir  i 
minr  [I'^  irrvoun  ol  icieiie  dooEcd  la  induiuul  lad  i,[rKidluitt  uk.  hem 
injch  MEiijld  be ipcni on poLluiion '»nEfo]  You  aiBrind  ihii  alldKjiion^tn 

rtrf^iliAr  ^■tl'f|^    R  lAt  ifii   IbK  Atili. 


SytM  \<tm  u  yojt  BKnn'i  ktift  Yog  [Jk-in 
lUizli  rood  (□  dtitnbuu  la  ibc  popuUci  tridhoi* 
iliti-ftsivpfoffliteuditui  njiinfiiuiif  lomatit 


CHOMPELOIAiihDnlrl 

(.HOMPLLOii  iciBr  E'DctlillrcilinifiiTKiincmE  Drr  ii  timi 

inj;  ih<  pUJton«d  pciiion  The  cibti  itttit  i>  ihc  pupviLu  houij  j 


rrin:  SI1.H  CuHlM 'SI5.H  DUhrit 
ir  loNIM;  you  mui:  biitofrpiin  of  JCMkic  bLiikoidiik 
■ftir  REVLRSI    It  (jII)  uuithr  Alifh'i  litpniti  ur^OiliI) 


AVAILABILITY 


DYNACOMP  wllivr  it  wppl«ll  "rth  cuorptrlc  domoRiLiticn  toBUuiEni  -ilrti  fipt^atiioRi  tad  txunpla  tfltoiOllVCri*"**- 
ipiorwd.tirpiOl'Vnt  viJ!  iwt  WIflir  PSK  prosEVOincnarTipur  (AtARlTRIVij'n  WXI  E4Ctpl  »hCTT  noted.  prrrflUIIlUCJklll 
iblc  en  ATARI,  ri^T.  TRS-IOIUi^tl  111  ind  Applf  lApptruirij  iiuuntr  iiu]  4»»rr>e  *■  -tU  u  NonD  Sur  nn(k  dcmuj  Uoutik 
JfnuEii  :Diiipi[ibl(idi!ilc9ir  Add.uiwull;.  mmi  prapsiiictfi  bco^iurHd  on  iiwidu'd  (IBM  I'^Oiuvilcdotuiir  dotitk  MntjEt 
^iiftiptiibitlarmat)!  'CP  M  EVjppir  Juki  Idt  i>Mmii  turnbnf  uimMt  MBASIC  oi  CaASIClCorciampk,  AJloi,  XttMiaJtml 
mtPiy  uinnil   )  1 "  t  P  M.  diikm«i  we  iinil»ble  tat  ifi*  Norih  St*;  ind  IXboint  uonpuiei  tyttemi 


'itiffl,  ['f  I  t  HM.  ;.(i*r/f  \r4jif.  f  f  m.  ,^**i,  o^&OUst,  WrJ ma 


■^o/lh  ilf  Jtft^t>^ltd  Ir 


i   DY'\4COMF prttr'ih  d^fi  «m  i^ppuvf  fAe  «**  Vcwit  Jja'Ad>ipiEaf« 


DYNACOMP  OFFERS  THE  FOLLOWING 


I  Widcsi  variety 

I  Guaranteed  quality 

I  Fastest  delivery 


I  Friendly  scr\'ice 

I  Free  catalog 

I  Toll  free  order  phone 


AND  MORE. 


STARTREK  3.3  <A«iltobk  lor  lU  camputtnl 


Prln:lll.i»C*uHtr/llf.«4n»h«nt 
ai  nth  [U)uir>  hdr  cumplt,  thr  Kliniani  n(?>k  >^UH4  ti  ihr  tnlirpttac 
imt  iijitiiuvin  oifiri  qiiidiutii  Tn<  KtiFitOBLihu  illAcl.  wtih  bothliibi  ud  hn^veruuRi 
llinn  11  hfvi's  Hkhrr  ihr  Ertetpiiv  itticiicj«d  hf  thtM  htfii  LlBi'Miiand  a  iiubuc^.OS.  A 


rr*rt:ll»  •^C»l»lt^■"ill-M  DiUin* 
o  liA  yoa  if  fou  doo'i  |ct  ibnn  firii  Tlui  ii  i  lltiinoui  tii|.h  rnoluiton 
Kh  ol  lU  Aiui't  pawn   RequiH  HH  loiuici. 

rMcKlill.HC:wHM/ll«.*S  DkkMf 

mifr-f*U-»blJIHW.*hol»«lhf  WI»rm  «AaM  WRf4fr*  NiH  ■«»  Ih* 
t  too  ts  fartWff  H)*r  ikill  unait  cHhni  i«  Ihtv  hibx  fMAi*!  aUHMi 


UL'  MEN  FROM  MAIUlAUul  tuli) 

PFfrnd  lounrll'  the  lilllr  ram  lr«ri  Mt.n  it 
4Iura4InJ  iraphKi  laiCJ^I  lurr  atik^h  *««(n 

SPAC£  TILT  lApph  wrf  A(wi oilfl 

Vm  ihr  lunc  p*dd)f%  lolbh  Itv  oiuirol  ihc  T 

bolt  |<ii  imjillfi  ird  imillrr'  4  Cutlt  m  iiini 

iSCAPEFBOM  VOlJ^NTltH  lAi*rt  oali  |  rrk*:  IU.<l5(.-BiKfH'tl1.tS  DuknH 

BrULf  itK  KIHM1  vid  <<^-'icmcTii  o'  IT  4rc»Jt  iniiT  >.3ui  han-f  «iih  LStTAft  MDVI  voLaMIUM'  To  tuipc  r^u  muu. 
muAJ'Tr  >uur  ipKE  itiip  «rwjwJ  oCiiUiki  *i>d  lt)«  TiJiH  ifcf  anian  t-tihont  fcrinj  ntcnl  II  fte  »  killed  -ilh  *  ddtcl  tn« 
(no-ijuu  iici  kkppcilcin,  idniof  apmii^a  theouiiidc.  Howciir. ineiivc  (fonrHMiK^  »pcn  i^(krlini:c^.  Itinj-fjilitiruitv 
iti  Etiiit,  intdoof  iLouiu)it4.ftr*  drjiiin  tppcui.  SrairaiiEEi>DLmnim>h  ihtOiiihihE-dixn'  t-^  rcpmnDy^hippanKioia^ai 
il  E:!bhFir luTWiiE  a  iiKfvFitdji  A1  lEt  !ii|^t  Inds dI pti) nwrffiCiiuJri  util  iliMI<^n't  tpfKu.  idduiFtoibc r^ciicntrrt.  V^s 
hifb  rn«liiiiO'r  frirhio  Aid  i^ind    Rurvi  in  tftli 

ALPHA  nGHTER(AlBriaiil>1  Prt«:  Hi.»si««iriifc.wiHakrtto. 

T*ii<«:iUeni(jkphKi  tfidfci«j)  j<roi.itmiinu«!  ALPKA  Fir.MTFH  ri>|iiiici  >«>  lo  dcuitsr'hmbm  u«'ihip»  rimni 
through  T9urvlctai^|ih«'i«Lai«  AlfllA  BiA^E  nin  Iht  pain  rt(4nt]i«ii  UFO  intiU4in,kl(i*«l.'fO'!i|Xib)'wtii  Ihc  (mmc 
tpdt,  Both  furm  rtaiwf  ihr  jcrnmk  ^nd  (O  rtvtrftv'tb  "«?  diiricuJi  iht  >it|hti  ^m  woif  Al  PHA  FICHTIR  xO)  lun 
on  li<K  ii'ittm^ 


THE RIA'GSOFTHt:  EMPIRE  (AlulOBlil 

TbccApatrhji  JCirUptd  1  An  bMIVt  lUtitrA  ptiAIKiM  Cr  IQE, 
dcdiirr  ihc  tUltOn,  thi  IHi^Jr  dtvdapi  >  An  tlATidfl  wrttl  a 
onpkrp  nlfcutr  f  laphhit  mi^  ujund  and  can  be  pb^cd  b>  c 


Ptkn:  IH.tS  CnMtcllhW  nrttM 
.:4£|iLntii>ritH'|>  EJicfe  ucacjmibluthrmttiiht  imfiMid 
M«  pfotKitt'*  iiBft  Tluk  ailUD(  iaar  rai  oa  IftK  iiwoiii, 
icM  iwo  pbirtii 


IVntUDEB  ALERT  (Alsri  oaiji  Prfc*:  ll4-»$  C*«>tU'Sll-«  UifcifU. 

I^is  11  a  Fait  p^tH  (tii<rii.ir  (Uftt  vhlilh  pUUi  fita  U)  EM  EMdCk  Of  Eh«  "DtMditu"  hnlnf  i^il  MDicn  IE]  plaai  n>(  dlvidi 
tiairlierr  akiled  and  atr  ditrvWdilOdMlfa)  lOa  il  ktl  e^ili  Y«u  IBuU  Tifld  jnd  ClUrr  fOur  ttbp  Eo  n;j^pc  vieFi  IIi<  pUfii.  h>t 
tcvrli  dl  diincullv  air  prmhtn!    IKTRUDES  alert  it^Jiit%  a  ^fi^ltk  ■fnl:  oiitl  Kin  on  t6K  t|il«i:i 


MIDWAVIAihIdbIxI 
MIDWAY  mtntuliin 

sail  br  artoiriil  riiiinfen 


frtcr:  IM>5  C~eiif' Sll.«  tfcfc.ni 
I  Ihr  chilkngci  at  tiriiriif  ind  (^4iv:t.  Y^ijr  i^ppi^rKni 
rt  boih  iFKlLidtd    Rixni  tr  \6K 


TRIPLE  BLDCKADEtAlwioatrl  ni»ifi4.nt:a..n«r'Sil.M  MU«iw 

T1MPLE9I.CK.KADE  ii  j  cv^o-io  ihric  ptiycrfnphUiaivd  MMud  loton  m"m.  Ii  tt  bnwl  mi  ihrcEaiuoiifru  ama^  laivic 
ithidk nuUioa)  bjtc  cniiiftd.  Ltmi  ihr  Aiati  joyiiKke.  cbc  Db)«t  uic  diirci  your  t>lf>:tidir|  ti>r  vcii^ii  ihr  uimi  wiihuLU 
tntao^  iaia  TdLi  opppMf.Mi'    AJiitcruj.h  iNt  cocetpi  b  ncnplc.  Ebc  coniaDci  |nplii;i  Lii  anrni  ritar.  letC  lo  "■■-'|!| 

GAMESPACK]|A>iJibbfefi3^iflc6>np«lcn)  PrW-iia.ncaueRe.lu.iilxued. 

GAMES  PACK  1  conluai  l!u  cljiih:  .omcKilcT  aimci  o(  BLACXI^CK.  lUNAfE  1  AMDLR.  CRAP5.  HQH^ER^E. 
SWrrCH  i»d  aunt  Thnc  |uwi  n^iit  tt«n  iiraiitKA  nKo  mt  iM-fr  prnfrito  (o<  nit  ib  ho«^R|  Ibcf  arc  tnA\iJv«IlT  ai- 
ceswd  by  *  coftinvmi  nttr-j    Ttui cofifCEiea  n  n»rih  ibt  piKi  |uii  loi  ibi  DFNACOMP  ^mton  of  BIACKIACK 

GAME&PACK)l(A«*Uibkr»iOcampuitnl  PKt^lld.«CjM«M:lu.i4lMkffH 

GAMES  PACk  IIinclw3*ii.'i((im«t  CRAZY  EIGHTS- JOTTO.  Attl'DtCtY.  l-tFI.  »LMfL5  artd  t.ihr.^  A<  wiB 
LAMES  PACK  I.  Ill  iFk  (imn  ijt  kuMd  ii  one  profiin  ind  vt  cilkJ  fiom  *  nKr^  V^m  itJl  panitLiUiLv  cntu> 
DVSACOMP't  .triuw  ul  CHAZT  EIGHTS 

W-hj  pjy  i"^  9«  ot  mort  p«f  Fuoitim  i«hcii  >dij  cin  buy  i  DYNACOMP^eOKlKin  for  juii  110  ai"" 


MOON  PROBE(Aiar|  ind  Nnnh  Star  oalyl 

TJi:i  II  in  e.ijrriTKly  ch4lJrn|in.|i  "lunir  t*iideT"  neKi 
ih<  moon'i  luitKr   You  ;cnirol  ihr  ilirjti 
Rum  in  ICK  Ann 

KPACETRAPIAlBrisnlj,  I61| 

t^it  |«la0j.:  "ihod'tm  uj;t"  ar^^t  ^afnrr^^r^  V"^  nrai  a  b^k  liulf    You 

itrtpi  Eo  blui  t)  mii\f  of  ihr  »lN:n  thi-pt  it  K^vtit  t>rfnc  Ehe  &k»ik  ho4f 


PiUr;  SI1.95  CM*H1t/SI(.MDUkiilU 
rbri  ti)  tand  al  a  pinleleiniiiied  Eif(rl  C4I 

Silt  r*iro(  drwm  «ni3  apr"P*th  anjif . 


CHUIP  IMVAtlERlS  If  KT/CBM  diIi  I 

CHIRP  ISVUltRS  II  ui*d«k.-ii«i|kaMuiiDt*Eii« 
(OMjutt  it>e  E«rui  SuiiOb^  c6iuck«,  UMiinj  n 
fbi^ntr  Good  luct. 

St'PERSt'B  CHASE  (AUriOBlT) 

SUPER  sua  CHASE  uriLiJiici  a  uuch  usd  deitroy  miuic 
hunt  far  lilt  bidden  tubmiiiiM  Sttthtdtpiti  (haifcuploin: 
iiiTW  irttkh  Eikci  tdtaniut  cl  the  Aiwt'i  |:f«pniii:i  *nd  to 


mtt:  ln.'»  (:MtiU']L>.MI>bL«tu 

ilid  )<n>r  i[ui[rt1aEI  nuhi  EM  |a;i1uk  aAd  kl 

Fhcf :  lU.tS  CawW' tiJ.K  DhkftM 

Lfii^ci.  AI(4iiaiNHii9Kr  miioa  miiu  bfiE«cbcd  actacr  ibc  Oiupi 
HAOfL,  *ed  ihc  uucluii  ClBipt  imiu  «J  b<  j.^-cidled  for  ■  iMcttaivi 


rrtenll»-WC*>aru?y!Us.«Dii*rti« 
It.  Sn.  |ou[  vauiic  ind  krejiin  eye  on  ibc  kmui  mdinftu  )0u 
1  i3cpih  uid  viiKh  ibrm  itrk  ic»udi  thciub.  Thisu  iiiii]d)cEi>< 
ind  i:jpibilil>ci   Onf  01  ino  pUftn    Joi-iiKkiii  in^'Jiirfl' 


ADVENTURE 


CRANSTON  MANOJt  ADVLNTLKE  (Nortb  Slvud  CP'M  oftlfl  Prvf  ii9.tM>ia<iK 

.41  Ust;  A  ^omprcVrtii'i:  Ad^mttirc  gimt  foi  J'icrtb  5:21  ud  CP  M  iTUcnti  CRANSTON  MAM>R  ADVE.STURf  nl^i 
ifi\i  i/iio  ffi]iut(k>ut  CRANSTON  MANOR  wttete  lou  vicir.pi  lo  (ulw  l*tHl«ai  iituimi  LiiikL-t|  in  ibc  muuM  uc  *>iM 
annuli  aAd  (0t^1>t1  aho  Aklt  lAE  |i>>:  up  iht  UtUiiCti  allbObl  t  TifBi  Tht  nuEiHr  of  (000^  n  pcuf  "id  IbE  luocuud 
detcn^ioili  Ut  liiikfi  mo»«  tUbOt»«  Ifca)  IhcEuttMl  ^O^jrUi  ittiti  Of  Adiecuurc  ptOffMni.  TliLiEI  iliii|iiD<ihe  lop  id  ill 
cUh    P^i  can  tv  Uoppedal  an)  Ihmc  and  IIh  HilriiiJoicdaA  jAkdIt    Nm  IkiUklU  M  1' >  "  CP-M  ftHtliaE 


[;LMBALL  rally  ADVENTL:R£  tNoflh  SUf  Ml).  <CKI 

T»krrartininiiaijll4*'ac<  rinni  ll^nil  ^oait  M  iSe  oeil  (oaiE    Th^iollnl 

KuiEni  ihr  h<ilir%i  poiiubCc  ip*ed  You  nvay  tKoow  cnr  ^t  Fwt  t*n  mwUW*  ai 
kfld  ruft,  Xcmm^  to  Utt  ipttr  pirii  ind  d«4i'i:  fct  ciufM  iprrdint'! 


rrki:lIl.nDkktiif 
I  Tidtd  yAur  Btgr  la  iht  tmv^  liat  -Bb^lt  nuin 

Ihtiaiaic   Tf^chdiiie  wiJl  i^fttll  Ydm  %peed 


UKCLE  HARRY'S  WILL  (Norlb  SUr  oa\y.  WHi 

Unde  Hanir  lludwd  and  Au  hit  >!iu  p.p}iriiiig   Hniit 

«H»iii4cri  OQtw  which  rorikinicljn  Ycu  wii)  hfvri 
piiuic.  lad  ihrre  lie  ttta  JOO  iKinani  it  pjrabc.  3c  c; 


Prhr;  IU.M  UbhtlH 
rr.  Fiehaj  nef  iriiltd  Id  DMHiiBn  whrreti<if>ihiEiji  ti!  \nuuA.  tiii^JJ 
lipkrl^  nrrr  thr^mlf^  Stflolxilllib)  ^arandiin  lim  UHtlrt  |U 

te'ijl  inJ  »-*ich-  put  (^  ird  hmmwT 


SPEECH  SYNTHESIS 


DYNACOMP  II  lOHdtUfllrullni  UK  nn  and  inoJulioiul)  TYPE  Ti  TAI  K '^^  |IM)  iprHh  LTDtheurCI  ftlMlli  Valla.1   Sunpir 
emncct  T^^T  (o  >«iir  (impHUi'i  uruJ  in!fi(a(i;.  calen  it<l  Tfom  ilic  kribofr^  acd  h<aj  lh(  laqrdi  tpokra.  T-VTiiilic  rHmi'i|>' 

proinin  ipetchi]iTtiii«turro'i  i)m  miln  It  uki  iJi<  k'UT«:DiDueia(Bwrr«<i'U^P<'^'d''>ih{'nioii  fkiiMfkOcabtitir^avuiibk 
rYPE'N'-TALk    tmpTKelJTl  DYNACOMP■SptwlJl9  9Sp^^f*i^Dorc^  ihtppmi  wd  h«TuJhn| 


TALK  TO  MECT'N'T  Atiri  od|).  UK) 
Thii  proirkin  prrKriii  |ikl^<'l^1UIC(Ilt1  un 
illuMiitE  nornii]  i^orJ  |.cii«Fi'ior  ki  tLI 
lipi  TALk  in  Mh  hf,  b«n  drmonilrilt 


Pricr- 114*5  Cmellf 'III.14  Dhkitla 
MrlhwuuwniiheAlkfiSOJindTYPfMALK'''"  TALKTOHE*nli 
ar<  foitivian    Dlit  ilMumoiiiiJen  Includti  muiy  hrlpluL  pCEi^rimnitri 

iwoit  icasi  rv 


MISCELLANEOUS 


CRVSTALS(Auri<Ml3r>  rnn:!  ■.HCaDini/Sn.HDHhfni 

A  unsqticiitfonthiii  riodoml)  prodkKti  lucinauni  fciphici  Cuptiiti  AocoenpftOicd  ^ilh  lonti  — huh  '•uy  u  ihc  puiimi 4irt 
Buili  Noi-bopuinniiHcthtuAt,  kAdihec-omBiAtdtirKi  ofintwundud  tripli>;iw«ii>tintTiiin|  CRYSTAL ShtiMf^h 
UMd  in  bocjU  UMC«  Id  dtiKmuikir  iht  wuitd  ind  t^tiat  fwuin  ^t  ilu  Aiail  ftyfii  m  Itk  Alan 

NORTH  STAR  SOFTWARE  EXCHANGE  (NSSE)  LtBRARY 

OYNACOMP  na*  dniTibuui  titt  li  ve4um(  SSSE  htrirr    ThCK  duknin  rich  conuin  mi.iy  pro|iim>  and  oFIrr  in  oui- 

lEJTdini  >iIlc  Iui  Ihr  puirhait  pncf  Thcr  ihotUd  tx  pwl  o^  tsti>  SutiK  Siu  uki'i  cf^lNiton   Cill  ci  oiiEt  DYNACOMP 

tar  deEJili  rr|ard>in|  thr  troninii  of  ihr  NSSE  colkciioo 

Pint  K»lrKh-r'9itNhi4or  raorel 

The  complcTC  noJltciun  ani  be  ^Ebaitd  (jr  U*i  9i 


S"-. 


'  DISKETTES  l»Oll  mlDml''Icd  mliKnll 
Ai  jDd  mij.'il  imiitre,  P^  SAtOMP  pap;hiieid. 

r-ti  tkinj  EO  tf^ij' 


!i  and  V  vnoksahd  ptki 


uflj^  WB4S/E:'  If  (fl^!./(  ' 


BUSINESS  and  UTILITIES 

M:AitMAsnai(Auriiu*k#ii«aBi>>  rr4cr.iit,niibkHu 

MAH-MA^TEH  t)  4  (inf  ■TiUtuCHll*'!!  pillar  Ice  siuugiDi,  uu!  rrunifrjUlbfii  ra^  Ijilt  .taA  Osttu  dm  ^Mta.  EjCKdilk 
tta  hoW«>*T  HOctWOffir  rn|ii««"««iBioi.t»nic.  a^Uccu.  JJ  Iflifi  kci  •ndi  udaptuBrBuisba  Ttr  do^^  ninukrd 
H  ibct  crinn  m4T  be muii  indited  B^ti  cn<  T>«»ikv]  l«  t  .dnk  tF4<rkrt.opuo<u.cf;  h»'0'^n*i  4Ui«nn  L4bfl< 
nif  be  pnotcd  1.1  en  !  up.  ltd  «n  wninf  (tu  n4c  i»4  lichi&eiKl  it  pctfenncd  b>  «  (»i  mKhint  Untvut  ptcirMn 

ftJtSOSAL  I1^ANC£  St^TEM  lAlvlui  Nortb  S(v  oalrl  rrtn:  U«.»SnttnH 

PFS  II 1  uiLfitdul.tlI«,  nunu-orimlcd  iiMfm  coRi^Kumlot  trn  dillcrent  pipfiini  Urii^n  rfctHdin^  |du[  ctpcTivci  ilhl  lai 
MduCiiOir  iinnii.  PI  S  will  ii»rt  uid  LLimmvirE  npcnMii  bji  p4>H.  uhI  diipt>>  in(arTn«Kin  on  [upcndiiiirci  by  in)  hj!  li  UHt 
deriMd^MCi  k)'  monin  or  if  pt^n  PF5  t-Ulrtrn  pfoduu  moelU^  Its  iriphiof  loui  CLpcniei  by  u.Lrist)!'  Thii  [Mvcrlul 
(iHliilr  rnjuirriiinit  one  Cut.  iiitt,  mifumtt  lutTiaf)  i^^K  Alui,  i2)C  Nciih  Siij}uiii  vui  iiart  up  EC  6(&  rejofdipi'i  djtk 

UndpvrrlOOOiHDrdipcriliit  tr  n^LLniiltiLtrriEijccKthJEKdilhcpratllinil  YouCinrc^md  (finti  plmiuhcifrnici  le 
IPlJIT  you  ^uv  riBp3]j|  E^  «^<rr  )OUi  FUQnc]!  |qci.  Uki3  vJimmBlr  |iinj.>*Dili  ui^  IrdioLi^  himJ  caltiuEflijaiu   Cranium  hi^h  ipccd 

iMrhin<  ^lin^uaff  ion   PFS  liw  b«<n  iJrin3mu«fcJ  m  nct»orii  ;CS51  TVf 

MMiLV  HUI>GE1^  (Appknd  Atari  ddIj>  rrln: SW.H DUbiH 

Family  BLDGET  l^  »  t-tr^  canvcdKnl  ruiuHiiJ  recard-kccpmi  piofrun  You  >i[l  be  ibJcta  krcp  crizi  of  cull  uid  credit 
rapcAiiLtatn  ii  w«LI  41  iiK«n(  OQ  »  dtilf  bu.i  Vsu  £49  iKtfd  lu  deductible  rnirn  ud  (luiiubk  doiuijtni  FAMILY 

BL'DtifTaba^UOTnlaaaOniirt'uOui.rtCMdortll  tfrdil  ItaAutlnlU  YoulUS  mi*  dlil}  tul  ud  Cbu[E  niUintaifral  21 
iitfrtfa:  ripouw  K^oHili"  '■c<I  ai  Itrl  pjjrrBll  ud  Ua  ■ccDunli  ttaU  UI-Mulj  rrt^irirdliiiD|  th*  UHTiariFlrti t DAIfOl 
il>Tl  «P  0Ct>*T'"a« -(WnplK^trti  ImhJ  LiBortanurd'p  iufe)ctt 

INTtLIMCCAtHtoDlrl  hki;Mt.KDMnM 

Tha  ullvin  »:iji4t  .:a:nUvr.L  «  intnu'Jrlt'n  i:oI1<i:miq  «!  p:c<runi  lor  ftcUtfJUaj  iffKNAl  '['■i>»«)i  conuBunmiMWH 
lafcutn  I  (iiU  dupl<«  ^cdtm  iK^iuitd  fix  uwi  In  4dc  nadt  al  apetttum  ^a^  iH)>  tMutta  ta  t  diu  temcc  u  I  ■  Tbi 
SCL'R-CF  or  MiCF-aSo)  ind  duKiiy  Ictd  dtu  iucA  ii  tmci  quoumiii  cwia  yaur  ditk.RH  f«  iuei  utoriiii.  Thn  iiutly  k- 

d4K»  "EoniBCI  lEmc''  ud  iriui  tA»  Uf*i£e  CA4I|«.  Ydii  aHy  ilHll-BEMd  Ibe  H«lpklt  Mfi^MII  Of  t  CMtuUulliC^iaAiMMJOIV. 
AiSdiluHiBllir.  p.-D|iuin  '•nilcn  \.l)  bASIC,  FOATEtAri,  rl.-  nujrbc  buUl  ofr-ElIU  uu^t  Lhi  1lMhh|  Irat  rditOic  uh]  IiIci  "up- 
ii^adci!"  to  anothc  qpmpwtrr,  nvalfni  !S*  A""  *  vfit  unui  itnu'n*^  E^trl  AWi  BASIC  prpijurw  m*y  t*  upkmlfd- 
FLnlMf,  icontBiud  ntrntir  bebuill  Drf-linrinduml  tiier  isn>nlK)lljn(inpLi  foi  ■  iintf-thare  iy!inn.  Thusi,  foucuiirl 

Lip  ]IDU1- scqunuc  at  liniC-t^aJ«  CEiRLlUUdL  aAdfuugluns,  and  lEic  Atui  vilt  ItUUtiil  ihrrti  ai  nrnlnl^  bilih  p«rutFi|  Mi 
(hit  i^t  tip  l(ii4iin|  tipltl  tcniSKi  IITTK  aiul  jour  (jmr. 

PAVnvt  IApp4(  11  pliailbkcllc.  1*0  drlm  mtuirTd)  rr»n:ll4«.f] 

Thn  u  «n  ffldrmdut!)  netJbK  «inpk>)«  p«>Tnit  triim  iiiih  (i[rui'difiu'i|:>  loiitd.  huoun  (ntku*rmt  (utitrei  PaVFIVL 
evEAiiihcckiKMiconqpiU'iint  ir^LMitd  (rdC'rkl.iMittadLKal  biiiii  foi  upic  I4t  citt|4c]i«n  rw^fHt^JiodiimA;  Mhom- 

\i,  \ifi*!i.iJrniBaMi)ti  H  4Jiy  [DmbiiialKin   TBnr  •/•  mijliiflf  opKtni  (qi  p4|  prrHMti.  fnd  iKn  tllflCSE  bcUKi^in  tnT«""- 

biruuon  PATFIVE  i|s(l*J«  ■*•■?  9i*ti  r(*l*ftiifvd(po5rK«i'e»ad) nitll  doiCjmmi4"iin  iI0Op*|t!iiwiiM-  ITwomb*! 
(M)'  br  puccKiKd  Kparitrh  Tm  IH.  »»d  ibit  pt^iMni  iJtrr  ipplKd  to  itw  KiFt^irr  putchsH 

SHarriNGUSTIAUdoal)!  Prtft;l)l:.HCuNiu/iH.MDUHH 

WOPPIhC  LI^T  iMin  intMmallaEi  an  tlCflU  }»u  puffSiU  it  IBr  iLj|Knn>jLri  btoct  iixtii  ihsfiiiLnj.il  BiILn^iiunil^Dii  cf 
.atl:  Ihr  IKioxi  ysu  ir.icSkl  nrfd,  and  Ebcn  diiE^lag  (dr  f^naa^y  pnn7)  fQ^  ^A'Ppptnj.  I^B  and  Ihr  iota]  ctnl.  AilAci;.  drLrtmj,. 
^-hinjini  tad  ))gTgR|  d^u  »  "(tj  eM>.   Rve>  "Hlh  IfiC 

TAX  0tM'LM12£K(>i»ri1i  StBranlfl  Pcln: !(S9.K DUhHu 

The  TAiX  OPTIMIZER  ii  in  cuii-eo-lk,.  mcni.ancittrd  u>rt*iu'(  pKkifc  %hich  piacidti « 'CDnvcnicni meuii  Fdi  xruJ^aitf 
«tiioui.in(Ofh(iiii  i^migLn.  Tht  piotrun  itiJtiiifliil  laptui'idC'  t  ttJifli  kjaluiv  diu  tr^ii)'.  IrKamcuiliontputid  bji  all 
ua  RMihodi  ((tiuUi.  iruciM  4>f(t,tir)|.  mkiinum.  ifid  ikcmatC'  Diinununi  litk  Jh*  uwr  majr  linni<diii«lir  iia>*rv(  inr  ui 

tf!K\  dl  aUktAl  nniAciU  dKiitdhI  Tax  0)!T|MIZEA  hki  brm  Enorou|h!}  ftild  tritcJ  In  CPA  atficti  t^a  ajtmi iamfltu 
oiih  EKr  rtfTBH  u<  Ufckn  in  ii>  dji»  nk>   TAI  OPtlMlitH  n  i4«  dedkitiiSli- 

irTlLlApplcDDlj.4SKh 

L1IL  II 1  ddt-«n<nud  ulJjI)  i)Urn  ><bKlipcnsiii  luumniai. «cd  ((luittvio'  inr  iOO'.ca 
iCd^b-i  icibUtH  Q>ii]  k>«l  %jh  L'TIL  io<u£uuiitJ)ituniMEA«CDMrfLii.6rjdiik.«iie  wciMiiri 

let  pO^EcJi,  rrilkica^  tfctwi  |r  j   bid  beclnri  9iaj  br  "hxidoi''') ,  and  p^fcnnnun'r  olhrr  ^op^u^ 

fipcFiraeinS  ptJiEffa.'n-'n^ 

T1.'RNK£V  A»D  MEM.  (Ati.rtaBl:j> 

TL'RSKEY  H  i  lIiLE;'  pt^lUH  ahittl  Ulonat  f^L  te  cicalc  . 
KEY.  laid  int  trogtan  ditlHEt  le  bt  modircd,  *td  anrarr  I 
aod  Lfldudn  «nallicl  iicD|iajn.  *AkK\J    MENU  iiiiilhrcDnl 


Pfkt-.iV.KOitknu 
jiDFu:  diiliHE*!  cuiI).  SiinpJy  lud  tsi  luiv  TL'Jl.S- 
II-  Tl»  TL'RMk:EV  inittu  alw  ctMHni  >Ah  DOS  2  0 
jf  i}i\l.tifg  alpha MbiijJl;.  and  pmniti  IKr  luJininX  df 


.StOCKAlkllAlaHaDlr)  Prtra:  tn.M  Uhiiiti* 

STOCKAID  pce*,Ati  *  (wwtrluJ  ut  ol  loali  Coi  uock  munn  uuJyiiii,  Wii[)  STOCKaID  you  c*a  ■liipliy  poJii  and  fi|urc 
cnuii,  4i«i(UiibvcluniiViihM<tlUiori  Vdu  tinUu)4uninttei^i»niniii*ii(|i>»f«|(i.tadari-b«iucc^ol.jm'<  rHiunt 

STOCKAID  lJid«i  )£>u  m  lit^ul  dij]>  di4k  »>ilJS  a  tinjtr  dutclEc  Ucrafc  iapainlhlr  i^f  Hi  lU}i   ■    I J  lEArlkl    lAiiwkd  Ui 
ilotk  d-itidmd  ind  ipLE  adjaijRvnl  capabiLiiifih   A  ^rn'  pvorruuiRftt  puL^k^f* 

SHAPE MAGICIA.N  Mppic  tl.  4tK.  diUrUroal}) 

AibE'AQ  u^!li:>  fct  p4i«kijtii  cf«*{in|itrap^uciUup€aifsf  inc  Appfc  Cce^u,  MiE^rd. 
j*ed  :c  'Otttlio;!  ttzter  fUiit^  Ot  EA  unply  tr^afscc  icur  ptapami    Add  IFiaE  jVofrui 


EDUCATION 


HODGE  PODGE(Appl(<Ml},4IKApjibiafiorlDL«icr  BASIC)  Prt»:]t4.WCiMtiu/»t.«Dtak*iu 

Lrl  HODOE  PODQE  b«  )dlii  e<iild\  Ira^hrr  Pin^Ri;  an;  kr>  «  idli  Acrplr  aij  rnjJl  in  a  diffrriM;  ami  ieIii|uid|  "Mp- 
Iifr.mi"  Tr!a:«3  id  ihf  icL^r?  si  VTum^i  d1  Lhr  itoim  kir^  The  pf*Y^^^^^  Biap^>t^.  ioLat  and  unjDd  asradcfr^l  For  i^EuldrtfA 
ffom  4fri  I    1  !g  "    HOlXiE  pCP(if  i*  «  n<r.Liii|nid(rflt|  iCKiliRI  tll^Kr  "hkfi  Nnfti*  nt*  Ju-ncnutm  gi^  thf  i^K  ol  «ini 

vvttn  ii  ediicaion  Set  ih*  tufikflf  »riir»»  oT  Elm  nrr^  wputir  sropjin  m  IWO*ORLD  k»1  SOFTALK 

TtACH£Ilt»'AIDb4AI>riHl>)  Prtc*:SIJ.HC*M«H'II1.tJ  Dtibm 

It  ACHtS^'  AIDE  cmuiti  ol  (Km  baU  AMduUi  .oAtaiftrd  in  OTir  piCsf  an  lhr  lev  ttioduk  (HiXtJn  UdiEHirl  and  tub 
irKUOn  rMtftifi  *>!  *«n>ni.  Ifirlt  pf  difriivlTj    Tht  KSoa*  mod"]*  cpnmH  pi  ^iiJfipbtJimr  ivobknu  m  "tiick  iht  iiuilfni 

mi)  bt  r«iwfl  bo;iiiwn't«  FumI  mi-"rr  ttvl'pf  o^iDtc  tubidUtnivrri  mlhrlanihai^  pr«rOiii»  s^scTx|tcvdleIfe^fplttll^ 
Jic  pT>o>idtd  hcTE  uikd]  TTHihtidnsoduli  coinMUi  of  di>iiiDn  pfoblmu:  ore  puiiEul4;lt  ni{rfewLtto[Elicdi^:tKm  moduEc 
II  iliit  Ehc  loR|  band  di^iihori  IKpi  cdH  'be  di'^iili^cdiiJani  ^itli  [he  icmuiKhi  m  wdct  lo  ;katL)  dcntaastriie  [hrprtKcduie  by 
nhuh  the  remiindti  l^  diineJ   L^mj  TF.aCHER'S  AIDE  it  noi  intt-tif  t  driJI,  but  raihcf  i  Ituninj.  eip«(ien:e' 

PHARMACOLOCV  UPD/^■^■  IPET  Oiil>j  Frtwi  UH jj Caii«it/H*t.9!  DW,if«f 

Thi:>  IV  DYNACOMP'i  Tirtt  rdufAtKiril' iflE'jtceitErf  for  Ehe  medicit  p(i^rcuwi(ir«e  irt  Mm  ini^l- PHARMACOLOGY 
UPDATE  vuivniEctiby  ■  II  S  iii  miiien  jhcihcci.  'ith  ihriidof  ipiiciiciripliiiTTiMokititEtndaneitvuonK't  hnMciKio' 
rhtipa£kitici>Eiciinmsp*iE>  U.«riTiip»n  u  j  IXpa^f  mujtl  ^hKh  iidi^Hlcd  inEo  IE  kcei^jbi.  Eadi  dI  ineie  Kntwii 
pro4H9«b«tb  eoiu:iK  mrormiUion  ind  pf'^inf  quoij^nt  Ttit  Wiona  pwi  eoiiLiti  ai  II  proframiihat  Mit  kevidiotlwirii 
4nd  wHich  iru  iht  dttitc  cf  >cui  underiEUdLst  dCtMieii  mti^i^l  iSri  $wi«A(  nat  iF-rat  Mi^anonal  tiKui  (^r  ihr  b#fifl- 

Aiat  irudtfil  k\  ■cUai  Ebt'  e»raf4^iiuilal  inUtrilid  iA  anifTcicAl  >i}  Estnia*  a!d.u£^E«  Kii  dl  rvtf  kflbvLMft   ArUllbW  Mt 

tatut.n  iMJor  ditlcttr 

TEACHEI!'^(iRAI)EBO0KIAp»bilKdaal>iM|kiaiiiit>  rrintM.*]  dumm 

TEACHER'S  CJtADEBOOK  n  ■  titmpifH  puii^crd  pioitcti^  lecord-kccpnt  iiurm  far  Ene  iluuHJin.  Ie  tuTparu  op  e« 
nine  uirri.  uid  nLh  ljkt  ma)  ba>rdjii  (ai  up  ed  siai  ciuieian  qm  diiL  t>>iih  kp  la  Wtiudcou  pec  clan)  Typical  lEifs nni- 
iicn  ^hichunbe  cniircduCdiEtdarid  proceiud  iaciwd<i.rM!Ci^,ibteiKriind  (itdei  Sujudui^  ifponi  i».y  bcdiipLaredlOfi 
ineurHinlOE  prhudcn  ikfiOUIsiTt,  ttilha-uEOmaEiornji^inlaiETaEUiiande^rneTi.idri  tabtltef  tlildB.That)KEmhaib«n 
EnEtd  (■■iBol-p[™rrd''l  in  Ehr  rlaii  rti  <  iroinjiirr  i  and  jt  bQih  ■fc-ellwiHitn  and  >Fe!U[HiirTiKtie(l 


ORDERING  INFORMATION 


ik'LEhin  Nonn  Aincnu    Add  12  DO 
Ouiiidf  North  AjrurTKa    Add  IV*.  i^ 


t'   (  P  M  [Htki 

Add  11  if)  EO  iltr  tired  duknEe  pri. 

MictCHtE  MBASK'  Of  BASIC-M) 


1  ]iioiE*jni  l)^^!*)  dl 
Tor  ejvh  ■  "  fkppy  d. 


All  iild«ti  ll'itlLuJiril  bMhil  tl-l  V 
djni  uhrdiil»  an  a'utaliLf  ij|icp 

it^M  M'1  (KrurtdCP'*^  Idirr 


i\  I  "CP''Mdii4i  AaiM 
aon  at  fOut  Ut^  id<tsi 


■  "  ihiii,  :<iditia  Star  ud  OtbwM  lofinui 
\r  Tor  dnukd  dnttipuont  of  t*«nt  trtA  whcr  ptsfriin: 


DYNACOMP,  Inc.  (Depi.  e» 

1427  Monroe  Avenue 

Rochesier,  New  York  14618 

24  hour  message  and  order  phone:  (716)442-S731 

Toll  free  order  phones:  (800)828-6772 

(800)828-677} 

Orrice  phone  19AM-iPM  EST):  (716|442-89«) 


STATISTICS  and  ENGINEERING 

DICrrALnLTERtA*iltoWtJa*»n«tn]iwm|  PrkT;m.»iCi».»*i.^t*l  Mlfcw*t« 

DIcrTAL  riLTLH  ii  a  conprrtmMit  4*i*  piBfcsiiaB  pn>iJi(n  "ruca  pwrniii  tar  jiri  u  doqn  hn  o^r  !irt«T  )ur<tiuM  ai 
ihotm  frwr  i  mttiij  of  Fitti  f«mi.  Ir  ittt  tiplKiE  i»«ri  lag^f  i!w  il^^  of  iM  !/«ii*ncy  uanirn-  fai«hon  n  wnif^d  bj 
dL-H^)  ™i«irt»f«siiflE>  tioat  nfte  dnued  nucr curve,  In  Elir pwntf  nMic,.d.al  Uim  pta.  h.|n  paii  aEid  bandpaii  tittri  rei»  M 
ipiEi"Jn--"J«3Bijvuyvn|J*if«i«ic«*B|Eotbenijn3bo-EjrpinPii.iuKdin.if>»£ai™l*t«ni  n*MFJ«!imiin}piKjn*]lf  *Im^ 
unocHKed  -iih  a  Haniuat  Iukihm  In  feddmwi.  Tmj!ti-iU(c  Bui!*i'-ii'iii  rutci  mar  W  !«i«i*d  F«*i:um  ol  DICIIAL 
FlLtEJt  include  pUttiK|Urih«daiaMfdriacd  ■flit  rillctilij  H  »fil  «i  SiipLa,  of  thr  (beuti  lUtt  luntiioni  Aluintl>.drd 
air  .animiml  daUi  iluia|t,  itlii'ial  and  tdilirf  pri-OLidu'ti 

DATA  SMOOTIIF.R  INoi  inUabk  for  Atuil  Prtrn H*.»  taaarm  WJ  «  DUkMU 

l>iii  ipccial  daia  iniuoihit«(  c'»[iain  En*)'  b«  mrt  lo  raridlr  '!«'"•  "^'ul  mfjrmatjon.  (tffm  rw!iv  buMnen  and  Fn(innfHij 
data  vhicfa  vt  fqually  itMrnl  Tlw  wriwar*  Icaiiiic  (hawr  m  itftrt  and  ran**  of  In ,  «  -ell  »i  wiw*)iH«J  Tirii  and  irtiKfiC 
derivative  oUcuUtion   AIu:  mdudrd  w  nuomHif  pi^iiaial  the  in^ut  diEa  and  tmooLhe.]  inLlu 

PAa:S14.tJC>utEH.'IU.«  DttknH 

3n  'Hrul>-  Tha  pidfTiRi  TraEjrei  JuiacnaEi^  tutinf  a'Vd 
It  lOktiui  of  ^Loraiilicalrd  palEinu  uiiiHt.  EttUi  ai  rtfi;- 


I   Pttdical  apfri^ca-'ici 


FOURIER  ANALYZER  f  A«alUblc  fur  KUcDtnjiaCml 

L'lr  Elm  prD^rain  Eo  EU!rui.«  lhr  fiK,uenof  ipeLt.i  cF  bmncd  ili 
jikiEIiDt  dI  Ihf  input  data  and  ri 

trorjn.  cnronunKiticoi  4^4  fi 

TFAfTim»r«TrMCU»BAii»i«rJ  HW:JH.«C«.eEW  JU»J»rtpi. 

T^u*a•lp*t^»l^ofE**^«p»ck»i^»h^.-hm4>be^IKlJEOtv*lM!«lIlr^r*^»l^(rJM^c»lD^Sfl:^n■..il.^aal^^  rianp'j(*'iaMl 
riUtiGrntniMiiEibHriaipcAMiiipulwdinpuEi  TFA  iia  tM»""o*'r«»i«»  of  t'EW-'"!''  ASAlYiJ,  R  and  iMituni  ib 
itifti^tdiiotHiuta dMCibri rtitui  tot-fte^WMKj  ffl^ ai »tU at  dwa rdn.ni  ItaE^™  «^M»ai I cXiftlE  R  ASAl  1  tlK  .1  de 
fifmri  Iw  rdwUnnaJ  ud  kMEiTk  ut<.  Tf  A  it  trt  mrinf  ld|  iixyi    A'tiliblc  fw  all  tdmpvK'i 


rme:  tM.M  Cm 


r  tH*}Mkinir 


HARMONIC  ANALYZER  lAktlbW»ft>f  at  (aHDOiml 

HARMONIC  ANALViEl  »■*,  dnfonl  far iiw  iprctrum  anatimi  ul  i»rwiiEj'*  -.a^ePmmi  f ejnuien  itKlufle  daEa  fl  kwh 
Tjon.  eatuni  anduoraie.mriiva]  ai  »dl»4a<(«nd  ipn-Kumiiloiiini  on*  [^arnfuiaity  lumiLe  (aciLt)  11  that  me  mpm  dttt 
a«cd  n.01  be  «i3ua:iy  tpaced  a<t  ir  order  The  ori«if:a:  data  11  i«4lnl  and  a  .i^tiic  i^i'ttt  <nEHf»Luior  it  uud  to  citate  the  data  filr 
irquiinl  Djr  tht  FhT  ll|9Pilhm. 

FOURIER  A^ALVZtl^.,  TfA  and  HASMONtC  ANALYZER  may  be  pLuchajKd  [Ofnlxr  Jul  ■  (ffmb^noJ  pmri  of  Hi  ii 
[ihree  cajKEtcil  ifd  MJ  '1  llhE«  dit-keiitij 

REGRESSION  1 4AraJUbk  for  U  wmpolmJ  m™.  "*■«  t*^fl»  SU-«  Diakmt 

ll,£C:ftt5$IO^  I  II  a  jni^i*  aiid  itCrftiOuai  i«IUlik  ijr*-iiiTQ*1llioIvaI  kUE  ^UMn  "polimomial"  kWM  IitEii^f  plif  lUt 
Fniurn  iKttlr  irr)  Kl|!i  mma.).  aci  iuiDmaE>;  dr(iH  JnirrnmatKKi  optwn.  an  ntnuivt  imcrr^J  |iti*n  -j'  fiEiat  Ijm 
EiQiu^datardjuai;.  auioni«K  daia.  [ui>(iod  rTudva)pio<:i-n|..  aiEatiit^alanaSyiUiiei  tLaiduddoiaitM.ciHtdaiwafcrtFi 
:xiii.  eu^  aod  much  iwwi  In  addiiian.  nr-  fut.  rnar  tw  Tn*  »ahoi«  imim«ui|  tM  dau.  SECUSdIOM  I  n  cnuiAh  (He 
c^rEi<rsooc  prsfrun  in  ant  data  anL>iii  wft^art  Sibraif 

BEGHESSIOS  II  IPARAIlT^fAvklUMr  !«  aJMBpiKMil  Pi*r.  JIIM  c-arttrlli.W  Dum* 

PARAFIT  11  LtdJincd  la  hajidir  llxOtt  iMiti  ill  ahilh  iht  puametcii  aiE  imbedded  (pMlat'l  o^nlmearlH  =n  Lhc  rit!i6|,  tuJM:- 
Eic«.  Tbe  UKT  lEETiptr  i^mcm  the  l«D«iianaI  farm,  iikluditit Eh«  piiiaiiMttEi  I Al I  ^  A|2].  Etc  I  ai  act; or njCKt  BASIC  >UiFRU7iL 
bnn.  Ibli.  TYiuIlk  and  rniduill  ETMr  he  mJimpuUl«I  and  pkMEriJ  u  «lEn  REC^RESSION  I.  Lu  RHCiKESlilON  1  I^i 
poij-namul  fitlinj.  alvd  PARAFIT  for  ihwf  TOntplaMt«J  runflimni 

MULTILINEAR  Ri':GHEKi]ON  (MLH)  lAvilkblclnrmll  COmpAltn)  Vita-.  tU.n  CuitEit 'lU,*!  DtUaEif 

MLR, It  aptiif»iiaiuluhaiit  pwlifi  foi  arialyiini  daEa  msiconuinipi|;T"OOi  mw-t  linci'ly  iniiin»ndriii  ^anat>Ull.  bt>d<i 
pnf^rmifti  lhr  Uii.  i(|]»tnM  iialcuUtior,  ihii  proican  alto  piaiidn  taif  lo  u»t  d^i*  c*ir>,  >>o'aj.r.  iriiieiiJ  and  «d<Ei4|i 
JMndioni.  ln.BiJdiEion„  eim  titimtf  kAErrtofueEIt'iidJuEMC.by  Lupp<}Lni,vatiin  I-oh'  eJic  indiprrdcni  vaniblr^  Ttu  rumbn  at 
•  VltblCt  and  dai*  Vtt  11  ImitfiJ  only  »)  iria  ai.aila.blF  mmoiy 
KEGIttKEOM,  II  aiBlMLl  ritiTsEAR  REGRESSION  sat  be  putthaKd  toioHn  lot  SM  B!  ishrw  ia-trieU  01  1*H!' 

A^OVA(NDti*iftibkaD  AtirlmKllfflf  ro<PET'CBMI  hv>^ £».« Chhu  Hl.H DHUnt 

In  trie  iuri  Etit  aSOVa  iaUlyuL  s(  lafiu^ei  prac<d:irf  nil  ben  Itauted  10  Ibc  itrir  cuiBlixmc  >asipuicri  Sem 
DYSAcDMf  All  br,fmai!i  EM  pumti  at  EAit  nkntud  Ej>  until  lyucBu.  Fdriboie  a»muD<«xii  ANOVA.  ibr  DYNACOwP 
HfowtoKHafeirKi-'iFdo  ^hci-^<>.;  maraud  T^-mnipiiKniuf^  Abo  piDnd«dan]Iw  Yaia  2*- °  factotul  dcutnt  For 
UioK  usfamtlitr  "ith  A\0T- A.  do  not  »?rF.  The  »«pii>r-»njin»4«u»»#*i*Bi«t  *■»  >riti<n  in«  EiiiaiiaJ  faituiw  tty  a  pro- 
rciiortnth(iubfrci]andKr>«aianc>n£leaEiRiiC!dun)onEOth«tiib|nt,  Vfonipanyini  aSOVa  li  a  luppofl  piirflrun  lor 
buiMLni  iht  data  baie    IriiLLided  aie  K^eral  convcnimt  EetEu'rii  inclwlmi.  Jala  rdilini,  drlrlini  and  a;|Wrdift| 

BASIC  $OC^a1f  IC  SUBROUIINES,  ValutBH  1  lod  i  (Not  ivilUUc  for  Atirt} 

DYNACOMP  n.  ESe  tidiji^vr  di^mbUPi  Id  Ehi  wfi-ar*  Lryrd  id  ih«  pvpjCii  irili  tlAS/C Sat.\rillC  SUVHOUTiMy 
fohtrtn'  tJKlltfyV  3lwliJeKfi»Uw*4>'niiKincnt'LnBvrEina(niui*l  THteiMbiduEjnti  hue  been  uiefrbicd  ac^ocdLSi 
va  cbapiEF    IntlwiEd  "iih  U£h  caElrciion  It  *  mtnv  inpram  Bhufi  ulnii  and  drrYicintEia^ti  «tcb  lubrounni 

k'oluae  1 

CoUecttcn  ti      Ct.apttn  2  and  i  •  Data  and  fHiKiiori'  pl«tEini.  uiraplri  •aiia,bln  mM,  functions 

CoG«i^sn  *1      ChijiKi  4  -  £itcaded  nuiro,  aod  ••axx  crpnationi 

CoUtcbMi  rl      Cha(i»i  9  aitd  i  ■  Random  autsbci  icDcraiaii  iPwiwr.  Ctuuiut, 
Pntt  w  ioant'ifB     it*  41  CxucUE'$it_45  DukEiEe 
AH  Ehfe(rce(Jectiior:t*n*nit»s*f  f^l»55(i»iT«Cii«:in|and  VS'S  |! 


);  satn  aprvevunancni 


ColltKti6<i  tl      Chapiti  I  -  liM-u.  potynainal,  miatdimEaiMMjal.  pafairtiiK  kait  Muam 

'CoBrctiM:  r2      CUpiH  2  -  Viin  apf>(oumiiidn  lettniqiin  lKcinorniraij{i< 

Collnii^n  #J       C^iantl  1-     FarnlionaJ  apptouRUImn  bl  iltfatiori 

CoSwjcn  «      CfrtpiH  *  ■  COKDJiC  •pprmimtiBmi  lo  tiiionnmcinc.  biiMfbotic,  oipoewniial  and  loianibrnK 

r  unction  I 
CDDe«uan  »i.     Oiapiei  1  '  Tabk  itiiErciolatwri.  Jif^c-Entiaiion  and  iml-drflian  (Mewjpn.  t«Cn«nir.  ijilinnl 
CoUectioa  rt:     Chapiti  4  -  MeEhodi  ftx  rindisi  Ehe  real  rooEv  E9t  NwE^cni 
CoUCk'EEsn  f7.     CHi.pui  T    .M<Eilvixli,  \or  rmdut  the  icwrpki  iimei  af  fincEiom 
Collection  n.    Ciup\<i  1 '  OpEuiiiiJiiicA  by  uecpeu  dcKRii. 
Piurr  per  coUrctiM      St-i  41  CaueiTr/111  ii  DiiiitE« 
All  ojjii  n>llm<on)i  art  ftMblt  [or  W  m  teighl  ^xurtia)  and  $12*  95  ItiJM  dtUatEtl) 

PetptwEhet((U«rt«>iUJp>|tqflheik>cumenlauan.  8v1JJ'CTr/f>7;/'/r5UJA0L^rf'.^EJ,  I  b^iWi  /  dAd  Jaie  kiaJabk 
riom  DYNACOMP 

BASIC  KIE>n'|FIC  SUaKOUTlNES.  *&l  I  t|lipa«ti)   SmJ   ■  tit  ptaiu* 
BASIC  SCILNTIFIC  SUBROLTTIKES.  Wd  2  fK  pifnl   Hi  9<  «  H  H>  virtv 
Jxt  re^troi  m  KILDBALU  arvJ  L>r  Dc«h 

SdETNiT  (Apple  11, 4HL,  riblMli  an^t^  Pnet Ut«.H 

SOFT:«E,T  nuy  bruird  LO  iirai«  mnMb  d(  liquid  pipcliin  tyiuwi  EO «TUijaEi"tr>eti  fliOB  pcifoiiTAnce   Liie4  LHriotio  i^iiti 
up  tn  iMcJHiOHlirirlrnKEtl  inai  bf  iimLiiatcd:.  and  nodrli  mxy  t>t  (affiTiiAld  16  fAfm  fVi  ^tfit  ibd^ii    II  |iMi  air  involxd 

in  ■'lEtr  duEitbjuon  tytEttnt.ctieinicai  Tuid  no>  prMkmt,  builduii  clumbmi.-oi  umJar uu^upn^  ibit  i>  *r\  idHlmihin 


Prter:Sl».4SC. 


r>12J.MDUkJtM 


MATCHNLT  (TRS-M  Dalyl 

liorwit  [«lE.ndi)]i1oileiiti>tly  ecEimticwiL.  PiDTlEiiate^inirKl'wk  to  »jmiicijijr  appiicattcm  Tair  a  lei*  ininjio»iUi 
MATCWNET  ard  lou  will  hut  thr  0,  freayenpf  retpwiw  *i^  reftatioo  (wfrn^wnti  lar  inyo!  iwi-lif  imichmji  nft'>whi 
¥«uinpuE  Ehe  »drcc  and  load  ini;HdarKr  ud  MATCHNET  c4lciiUinthic  R,  C.Ivnd  li^ilvn  wvJpioitifantl'oi  twipitnte 
ttequcnc]' T-titicnH' and  ictVctioncorffKKiiEi  for  each  canritufaikon  TbrtrvH^trof  ihu^oftam  remmiM't  ■imt  bcidMtD 
Lb  ihli  b>  tufii  aiht  lotn  HATCKSET! 

ACTIVE  CIRCLTT  ANALYSIS  (ACAP)  tUX  Appb  ul)  |  mtr.  S21.T1  CMma  lltHDwrtw 

Ihith  A-CAPtim  n^y  ■nail',:*  the  rtlliaBif  ^f  anwt"'  f  paiiix  (ampanml  ^ir-^mt  T>i«,fui;yiJ  iru>  br  pii^bnlal  rqual  iltft 
in  ficqLioni.andtfie  icitfll  n|  kpraiiici  Mfkaiei  ai  e».;Ji  ;onipBnfnE  jvnrture  c unused,  ihe  firqurnfi  inpirnK  at  a  fUtn  or 

ampiiirke'  mii  b<  (wtidHhI^  ilettfnontd  "nn  t-nprci  ifr  bMh  a/npliE**  and  b**h  tn  adjuiciD.  ACaP  punn  a  itaiiUk^al 
aaih»iot  thcraeirof  volufc  Fti-pMKi  obich  rnuli  Fnwi  :e4ctuic<  vanalKMUhnUMComponcriEi.  ACAP  it  eU)  tokamand 
lue  Cunjii  deunpliort  cnat  b<  tatid.  onEOCtuauor  diikcilr  to  bf  ituUcd  il.  aUiD  limt  Cor  euojttOB  C4  ediEu^i  ACAP 
iliauiil  b«:  pan  of  trtrr  iaaui  deutncft  ptotia.is  libeaf) 

LOGIC  SIMULATOR  lAppIr  aol};4tK  RAM}  Trkr  tM.M  CaaartH/SU.fl  DUeHi 

Teit  yourcciiipliciE<dditiiatL;(Kdeu(n  with  ropcct  to  givtn  tei  of  irpuii  todnitininEhav  vcU  ibe  cucuit  ^^illDprriEe  TTie 
EkmeniL  »]i:|[h  tnif  be  iimiiEalcd  include  tnulupkippiiE  AND,  (IR,  HQR.  EKORh  EXNOR  atkd  NaND  gam.  as  ivell  ai  in- 
I'tnen,  1-K  and  D  flp'flopi,  and  -unt'lfulU.    Iltpuli  nlay  he  clOtked  m  vuh  aalpni  ttock  cycEr  kA|thi./dH,|>tat*nirtiti  ihI 

dclayim^)'  b«inttudiHrd  top«Dte  !or  itit^hei  apQraiE  tendlionii  Aiunipi  iliurun  rpiuiy jtrrn  K\elBc^vrB*ifvstf>iM^ 
liimi  iMRtS  traphici   Utt  ^ouf  breadboard iI3|  until  the  ciifuH  li  choked  b>  E  OCIC  SIMULATOR 

NUMBERUlUNCHERaRS-Uloftlyh  rrterW«-«9  Caawtk'ri-tSDUeltt 

Thn^Difim  Lithimov  co.'npEni  nunuTbzal  aBaJ^ia  i)rtEm  aiiulfbk  l«f  lh«  TKS  M   ll  (*.!  b«ndk  hIP  EO  23}  d««  Ktt.  eacti 

ut  tuiiDi  ai,ii..;hB.-tii;irr  n«T^(  |r  incEirin  cofniik<e  daia  t«itii«i  laciliEMi  a/xi  <en'tc<raE  £«a  lapui-'ME^uE  capabiliEy  Tbr 
analiict+iiilabka^t  tnuJupkliMV  r-rffnuoaandcorrdiuiBdetrrmicaiKMaf  icudkiab.  daEi  aasa.'o-auicMui 
iraiiluci  fmnatHD.  Mtctudini  t\ii  oamutf.  and  Eiarp.  The  lupportmi  documcciaiJao  n  eiiroedr  veil  nfit 
<9Efai>ucd.  and  inckidei  appmlicn  dtuzb  docnbe  Ut  numtncaJ  ptocedun  uud  ii  ihe  tirotiaa 


5TATSORT  (TRS-SO  diIt) 

SIATSORT  coEiUitI  of  tfrtil  i»nu  irkctrd  prDi.-an)i  *Hh  4tkw  Ibf  vKi 
TiJn.iRvnchini]  ipr;  E>Vfnorar)  Held,  and  numcncaily  aaihHlaiaumum, 
t«|nil*1fi]  Jaia.  STATSORT  it  ik-ill  docirniFTErd  and  Eaiy  id  u.k.  The  cuKtEe 
type  ikbhcri,  can  tn  read  b)  tnr  Radio  Miit^k  Advin.'ed  SEatri^rcal  Pafka|« 

&TATTEi»T(TR.S-UiiDl}) 

Thill  Liiitai|.|.tKat  mltimiepatkaie  i^niich  hEJpt>o(j  make  mit de<iucni  iiiib< 
laii  (an  buEkl  and  ed.E  data  fikt  and  irti  the  diCferetuei  in  nea 
dautnaiyiiiaataeJJ  aido Lneu  correlaliOB  ami  [(freuion  Thii 
iquaie  continiency  leiE  and  a  tunifoirtn  and  biuni,ilEtand(imiiEi 
fciicr  -be  t^^"  }(>■>  in.P(iL|i  \t^  lancLui  criti 


't»ie  (bui^,  cdn.  merits,  formit  and  print 
■yerace.  lutwiie.  Kaiidardde>aiMni 

in  £afl  alw  tM  employed  eo  aeait  a  data 

IPrtr«:llt.MCaaa(tu-tU-«5W*balU 


Ml,  ladiuicet  «nj  pioponiou  STaTTEST  will  aJiui^ttain 
meati-diircied  uaintical  ■'OikhmiriiTDigndtdavi  mihaciii 

ipkiinfiasof    TKr  Jacucn^mjiii^D  n  siiEEm  by  a:D4M'|Ep<'0' 


ABOUT  DYNACOMP 


DY.NACOMP  14  :i  Uidini  JuiPibuioi  of  idUil  lymrrt  wflwaie  wilh  laJfi  upaniMnB  i.ie  wurU  icurf  mil)  in  figtn 
o(  iO  couririci.)  Ilunni  tlie  pan  thttt  ytWi  wc  h*vc  ireally  eniaitnl  ine  DYNACOMP  prtxliici  atte,  but  ha-t 
tiMinEAincdind  im.pto'^edntKfiif^  kvel  orqulUly  uid  ciii,lQintr  tjppcrl.  ThcairhtctcTiierii  in  qjiLiy  itup^ntni 
fiDcn  our  miny  iep*ai  cunomtr*  itiH  ihc  wfl»aie  levx^i  in  lucti  pubticaiioni  u  COMPUTRONICS,  80  Sofl- 
^aie  CfiiiquE,  A  N  A  L.O  G  .  Soflilk.  Ctealive  Campuiini  ud  Kitobaud,  DVNACOMP  joriwMf  hli  »ll& 
b«n  chosen  (nr  deniDnjiratjon  Oft  network  tctrviiiQit.  Our  cuiiomci  iLppon  u  u  doM  u  joift  phoic,  l!  tt^ 
a:>'2>t  fncndly    Tht  iuft  ia  hrfhly  ifijnrd  and  il^irt  uiHinf  eo  diicuii  prodijicii  ct  gi»€  AdkH:« 
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Program  1;  Microsoft  Version 

10  REM  LIFE  INSURANCE  PLAN  BY  DAVID  E,  PITTS 

20  REM  1601:1  STONEHAVEN  OR,  HOUSTON  TX  77059 

30  [)EFFNR[)<A)=INT(  (  A  +  999  ) /I  0  0  0  )  «1  (j  (S  0 

^0  DEFFNPl(A)-L~LEN(STRit<A)  )  +  l 

50  DIMS (IB), MI (18) , Y ( 18 ) , C ( 19) :E=0 : Y=0 

60  PRINTTAB(20)r'LIFE  INSURANCE  PLAN"  JPRINT  tPRINT  :  GOSUEi740 

70  PRINTJINPUT"ENTER  t  OF  CHILDREN  UNDER  18" J N I IFN=0THEN90 

80  PRINT :iNPUT"MONTHLY  INCOME  GOAL  FOR  SPOUSE  S  CHILDREN" fSC 

9  0  PRINT ;INPUT"M0NTHLY  INCOME  GOAL  FOR  SPOUSE'S  RETIREMENT" J WR 

10  0  PRINT ?PRINT"MONTHLY  INCOME  GOAL  FOR  SPOUSE  BETWEEN  CHILD  REARING" 
110  PRINT "AND  RETIREMENT, IF  NO  CHILDREN  < IB, THIS  APPLIES  NOW  TO 

RETIREMENT"; 
120  INPUTMB:IFN=OTHENGQSUB760;GOT0190 
130  PRINT JINPUT"LUMP  SUM  EDUCATION  FUND  FOR  EACH  CHILD" J E 

1^0  print:print;gosub7^o?print"start  with  oldest  child" :print;print 

150  F0RI  =  1T0N:PRINT"AGE  OF  child  *  "JIi;iNPUTY(I)  :Y(I):=18-Y(I):NEXT 

160  GOSUB760:INPUT"FOR  a  spouse  &  2  OR  MORE  CHILDREN" JBZ 

170  INPUT"FOR  A  SPOUSE  »  1  CHILD" J Bl : INPUT"FOR  A  STUDENT  18-21" JBS 

180  INPUT"FOR  A  FAMILY'S  MAXIMUM  PERMISSABLE  BENEFIT" J BF 

190  INPUT"FOR  SPOUSE  STARTING  RETIREMENT  AT  AGE  62" JG6 : IFN=0THEN30 0 

20  0  REM  CALC  OF  YEAR  BY  YEAR  MONTHLY  BENEFITS  WHILE  CHILDREN  <18 

210  F0RI----1T0Y  (  N  )  :  IFIOY  (  N-1 )  THENC  (I )  ^C  ( I )  +BZ 

220  IFI>Y  (  N -1 )  ANDIOY  ( N  )  THENC  ( I )  =^C  ( I )  +B1 

23  0  F0RJ=^1T0N:IFI>Y(J)ANDI<=Y(  J)t-'nHENS(I)=S(I)+BS 

2^0  NEXTtNEXT 

25  0  F0RI=1T018 : IPS  < I ) >BFTHENS ( I ) =BF 

260  IFS(I)>OTHENS(I):^BF-S(I) 

27  0  IFS  ( I)  =  OTHENS  ( I )  =^C  ( I ) 

28  0  IFS  ( I )  <C  ( I )  THENC  ( I )  ==S  ( I ) 
290  NEXT 

300  GOSUB7'^0IPRINT"IF  INTEREST  RATE  REQUESTED  ISN'T  KNOWN  ENTER  '0'" 

310  PRINT;INPUT"CURRENT  tax  BRACKET  IN  %" J T :T=T/10 0 tPRINT 

320  IFT=0THENT-.273 

330  INPUT"SAVINGS  ACCOUNT  INTEREST  RATE  FOR  SURVIVORS  ANNUITY" J R ;R=R/1 0 0 

3^0  IFR=0THENR=«055 

350  REM  BEGINNING  OF  INCOME  FUND  COMPUTATIONS 

360  R=R*; ( I "T ) : MI ( 1 )  =c ( I ) : K==i : s  ( 0 )  =  0 : x==  1 : ifn=-othene=o  : goto^so 

370  FORI=lTO19;iFC(I)=MI(K)THEN39  0 
380  S  (  K )  ==I--X  t  X=I :  K-^K+1 1  MI  (  K  )  =C  ( I ) 

390  next;x==o;y=-o 

^0  0  f0ri==1t0k-1  j  a=12)k  ( 1--  ( 1+r  )  ^s  ( i )  )  /r  jd-1/  ( 1 +r )  '^x  :  x==x  +  s  ( i ) 

^10  Z-SC-MKI)  ;iFZ<OTHENZ=--=0 

^20  MI  ( I )  -Z*A  :  MI  ( I )  -^FNRD  (  MI  ( I )  )  >kD  I  Y==Y+MI  ( I )  :  NEXT  t  Y-FNRD  (  Y  ) 

'tso  rem  beginning  of  education  fund  calculations 

^^0  ed-e--bS)*;^o:e==o;fori-iton:e=e+-ed/(i+r)'^y(I)  ;next:e==fnrd(E) 

't50  input"current  age  of  SPOUSE"; AG ;re=wr-b6;ag-62-ag:ifag<othenag=o 

^60  REM  beginning  OF  RETIREMENT  CALCULATIONS 

^70  RE=RE!tcl2>K  (  1-  ( 1+R  )  -^-ZO  )  /R  t  RE-FNRD  C  RE  ) 

^80  REM  INCOME  BETWEEN  CHILD-REARING  AND  RETIREMENT 

^90  AG=AG--Y(N)  ;  IFAG<OTHENAG=0 

50  0  WI=MB*  1 2*  (  1-  ( 1+R  )  '^-AG  )  /  (  R*  (  1 +  R  )  ^Y  (  N )  )  :  WI=FNRD  (  WI )  :  GOSUB7'^0 

510  REM  BEGIN  BALANCE  SHEET  CALCULATIONS 

520  PRINT"ENTER  FAMILY  ASSETS" {PRINT ;IN!-UT"LIFE  INSURANCE" ; S I  PRINT 

530  INPUT"CASH  ON  HAND" ; X ; Z=X+S;PRINT J INPUT"REAL  ESTATE  EQUITY" ; j;Z=J+Z 

5^0  PRINT 
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COMPUTE!  Back  Issues 


Here  are  some  of  the  applications,  tutorials, 
and  games  from  available  back  issues  of 
COMPUTE!.  Each  issue  contains  much, 
much  more  than  there's  space  here  to  list, 
hut  here  are  some  highlights: 


January,  1981;  Load  PET  Programs  Into 
The  Apple  11,  Player-Missile  Graphics  tor 
Atari,  The  Atari  DOS,  The  Kernel  of  the 
OSI  operating  System,  Fixing  LOADing 
Problems  on  the  PET,  Spoohng  with  the 
PET  Disk,  Expanding  KIM. 

February,  1981:  Simulating  PRINT  USING, 
Using  the  Atari  as  a  Terminal  for  Telecom- 
munications, Attach  a  Printer  to  the  Atari, 
Double  Density  Graphing  on  CIP,  Commo- 
dore Disk  Systems,  PET  Crash  Prevention, 
A  15i  Apple  II  Clock. 

March,  1981:  Machine  Language  Pro- 
gramming for  Beginners,  Getting  the  Most 
from  your  PET  Cassette  Deck,  Apple  and 
PASCAL,  Flipping  your  Apple  Disk, 
Designing  your  own  Atari  Character  Sets, 
Renumber  for  Atari,  An  Atari  Disassembler, 
Six-gun  Shootout  Game  for  OSI  CIP,  PET 
Machine  Language  Graphics. 

April,  1981:  How  to  be  a  VIC  Expert, 
Resolving  the  Applesoft  and  Hires  Graphics 
Memory  Conflicts,  Atari  SupetCube,  String 
Arrays  in  Atari,  Memory  Partition  in  PET, 
Pet  Relative  Files,  Working  with  BASIC 
4.0,  Commodore  File  1/0,  ROM  Expansion 
for  Commodore  PET. 

May,  1981:  Named  GOSUB/GOTO  in 
Applesoft,  Generating  Lower  Case  Text  on 
Apple  II,  Copy  Atari  Screens  to  the  Printer, 
Disk  Directory  Printer  for  Atari,  Realtime 
Clock  on  Atari,  PET  BASIC  Delete  Utility, 
PET  Calculated  Bar  Graphs,  Running  40 
Column  Programs  on  a  CBM  8032. 

June,  1981:  Computer  Using  Educators 
(CUE)  on  Software  Pricing,  Apple  II  Hires 
Character  Generator,  Ever-  expanding 
Apple  Power,  Color  Burst  for  Atari,  Mixing 
Atari  Graphics  Modes  0  and  8,  Relocating 
PET  BASIC  Programs,  An  Assembler  In 
BASIC  for  PET,  QuadraPET:  Multitasking.' 

July,  1981:  Home  Heating  and  Cooling, 
Animating  Integer  BASIC  Lores  Graphics, 
The  Apple  Hires  Shape  Writer,  Adding  a 
Voice  Track  to  Atari  Programs,  Machine 
Language  Atari  Joystick  Driver,  Four  Screen 
Utilities  for  the  PET,  Saving  Machine 


Language  Programs  on  PET  Tape  Headers, 
Commodore  ROM  Systems,  The  Voracious 
Butterfly  on  OSI. 

August,  1 98 1 :  Minimize  Code  and  Maximize 
Speed,  Apple  Disk  Motor  Control,  A 
Cassette  Tape  Monitor  for  the  Apple,  Easy 
Reading  of  the  Atari  Joystick,  Blockade 
Game  for  the  Atari,  Atari  Sound  Utility, 
The  CBM  "Fat  40,"  Keyword  for  PET,  CBM/ 
PET  Loading,  Chaining,  and  Overlaying. 

September,  1981:  The  Column  Calculator, 
What  is  a  Modem  and  Why  Do  I  Need 
One?,  PET,  Apple,  Atari:  On  Speaking 
Terms,  A  Tape  "EXEC"  for  Applesoft,  A 
Self-altering  Program  for  Apple  II,  Posi- 
tioning P/M  Graphics  and  Regular  Graphics 
in  Memory,  An  Atari  BASIC  Sort,  Shoot, 
an  Arcade  Game  for  Atari,  Exploring  OSI's 
Video  Routine,  PET  Tape  Append  and 
Renumber,  All  About  LOADing  PET 
Cassettes. 

October,  1981:  Automatic  DATA  State- 
ments for  CBM  and  Atari,  VIC  News, 
Undeletable  Lines  on  Apple,  PET,  VIC, 
Budgeting  on  the  Apple,  Switching  Cleanly 
from  Text  to  Graphics  on  Apple,  Atari 
Cassette  Btiot-tapes,  Atari  Variable  Name 
Utility,  Atari  Program  Library,  Train  your 
PET  to  Run  VIC  Programs,  Interface  a  BSR 
Remote  Control  System  to  PET,  A  General 
Purpose  BCD  to  Binary  Routine,  Converting 
to  Fat-40  PET. 

November,  1981:  SuperPet:  A  Preview, 
Japanese  Micros:  A  First  Look,  Introduction 
to  Binary  Numbers,  An  Apple  Primer,  Page 
Flipper  for  Apple,  An  Atari  Database 
System,  A  Program  for  Writing  Programs  on 
the  Atari,  Atari  Textplot,  OSI  Relocation, 
The  PET  Speaks,  Inversion  Partitioning,  A 
Personal  News  Service  on  PET,  Bits,  Bytes, 
and  Basic  Boole. 

December,  1981:  Saving  Fuel  $$  (Multiple 
Computers:  versions  for  Apple,  PET,  and 
Atari),  Unscramble  Game  (multiple 
computers).  Maze  Generator  (multiple 
computers).  Animating  Applesoft  Graphics, 
A  Simple  Printer  Interface  for  the  Apple  II, 
A  Simple  Atari  Wordprocessor,  Adding 
High  Speed  Vertical  Positioning  to  Atari  P/ 
M  Graphics,  OSI  Supercursor,  A  Look  At 
SuperPET,  Supermen  for  PET/CBM,  PET 
Mine  Maze  Game. 

January,  1982:  Invest  (multiple  computers). 
Developing  a  Business  Algorithm  (multiple 


computers),  Apple  Addresses,  Lowercase 
with  Unmodified  Apple,  Cryptogram  Game 
for  Atari,  Superfont;  Design  Special 
Character  Sets  on  Atari,  PET  Repairs  for 
the  Amateur,  Micromon  for  PET,  Self- 
modifying Programs  in  PET  BASIC,  Tiny- 
mon:  a  VIC  Monitor,  Vic  Color  Tips,  VIC 
Memory  Map,  ZAP:  A  VIC  Game. 

February,  1982;  Insurance  Inventory 

(multiple  computers),  Musical  Transposition 
(multiple  computers).  Multitasking 
Emulator  (multiple  computers).  Disassemble 
Apple  Programs  from  BASIC,  Plotting 
Polar  Graphs  on  Apple,  Atari  P/M  Graphics 
Made  Easy,  Atari  PILOT,  Put  A  Rainbow 
in  your  Atari,  Marquee  for  PET,  PET  Disk 
Disassembler,  VIC  Paddles  and  Keyboard, 
VIC  Timekeeping. 

March,  1982:  Word  Hunt  Game  (multiple 
computers),  Infinite  Precision  Multiply 
(multiple  computers).  Atari  Concentration 
Game.  VIC  Starl'ight  Game,  CBM  BASIC 
4.0  To  Upgrade  Conversion  Kit,  Apple 
Addresses,  VIC  Maps,  EPROM  Reliability, 
Atari  Ghost  Programming,  Atari  Machine 
Language  Sort,  Random  Music  Composition 
on  PET,  Comment  Your  Apple  II  Catalog. 

April,  1982:  Track  Down  Those  Memory 
Bugs  (multiple  computers).  Shooting  Stats 
Game  (multiple  computers).  Intelligent 
Input  Subroutines  (multiple  computers), 
Ultracube  for  Atari,  Customizing  Apple's 
Copy  Program.  Using  PET/CBM  In  The 
High  School  Physics  Lab,  Grading  Exams 
on  a  Microcomputer  (multiple  computers). 
Atari  Mailing  List,  Renumber  VIC  Programs 
The  Easy  Way,  Browsing  the  VIC  Chip, 
Disk  Checkout  for  PET/CBM. 


Back  issues  are  $3.00  each  or  six  for  $15.00. 
Price  includes  freight  in  the  US.  Outside  the 
US  add  $1.00  per  magazine  ordered  for 
surface  postage.  $3.00  per  magazine  for 
air  mail  postage.  All  back  issues  subject  to 
availability. 

In  the  Continental  US  call 

TOLL  FREE  800-334-0868 

(In  NC  Call  919-275-9809) 

Or  write  to  COMPUTB!  Back  ksues,  P.O. 
Box  5406,  Greensboro,  NC  27403  USA. 
Prepayment  required  in  US  funds. 
MasterCard,  Visa  and  American  Express 
accepted.  North  Carolina  Residents  add  4% 
sales  tax. 
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[^+Z  t  PRINT  :  INF'UT "OTHER 


;o;z^o+ziGosuB74o 

PRINT  :GOSUB7'10 


INPUT-'SECURITIi; 

input"Uninsure:d  debts,  other  than  home  MORTGAGE" ;q 

PRINT :PRINTTAB( 22) J "BALANCE  SHEET" I  PRINT 

PRINTTAB(5); "FAMILY  ASSETS" J  TAB ( 35 ); "FAMILY  LIABILITIES" 
PRINT:PRINTTAB(5)  r'LIFE  INSURANCE"; I L=26 : U=S: GOSU&780 ; PRINTS  J 
PRINTTAB(35)  ^'FAMILY  INCOME  FUND" ; : L=59 I V-Y :GOSUB780 t PRINTY 
PRINT : PRINTTAB ( 5 ) ? "REAL  ESTATE " J : L=26 I V= J  I G0SUB78  0  I  PRINT J ; 


PRINTTAB(35) J "EDUCATION  FUND"?  t 
PRINT;PRINTTAB(5) J "SECURITIES" J 
PRINTTAB (35) I "RETIREMENT  FUND" J 
PRINT;PRINTTAB(5)  r'CASH  ON  HAND 


PRINTTAB (35) "UNINSURED 
PRINT:PRINTTAB(5) 


DEBTS"; 
ASSETS"; 
'UNO' 


L=59 : y=E ; gosub78  o ; printe 
:  L:-26 :  v=H :  gosub78  0  :  printh  ; 

:L-59;y==RE:GOSUB78  0;PRINTRE 

" ; ;  L=26 ;  y^^x ;  gosub78  o  ;  printx  ; 

L=59;U=a:GOSUB78  0:PRINTQ 

16 : v^o ; GOSUB780 ; printo ; 

-59  :  V-^-Vil :  GGSUB780  }  PRINTWI 


:L^ 


:L 


PRINTTAB (35) ; "SPOUSE  INCOME 

X=Y+E+RE+WI+Q 

print;  008067-^0;  PRINT  "TOTAL" 

1.^59  ;  \f=X  ;  GOSUB780  ;  PRINTX 

GOSUBZ^O ; PRINT ; PRINTTAB (15) 

END 

RETURN 

GG8U&7^0;PRINT"ENTER  SOCIAL  SECURITY  (OR  OTHER  PROGRAM)  MONTHLY" 


L  =  26  ;  y==Z  :  GOSUB780  ;  PRINTZ  ; 


'LIFE  INSURANCE  NEEDED  '--    $":X-Z 


PRINT"SURViyOR  BENEFITS ; " : PRINT : 
y^^FNPKV)  ;  PRINTTAB  Cvi)  ;  ;  RETURN 


RETURN 


REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 
REM 


S(  )=INCOME  WHILE  STUDENT  18-21 

C(I)^MaNTHLY  INCOME  FROM  RETIREMENT  PLAN  FOR  YEAR  I 
FOR  NIDOW  AND  CHILDREN  UNDER  18. 


Y(I)=^YEARS  UNTIL  CHILD  I  I 
N=NUMBER  OF  CHILDREN  UNDER 
B2=:SURUIU0R  BENEFITS  I 
Bl=  SURUIUOR  BENEFI 


TS 


18 
18 
OR  SPOUSE  AND  : 
FDR  SPOUSE  AND 


OR  MORE 
1  CHILD 


CHILDREN 


1  0"]ci  1 


SURUIUOR  BENEFITS  FOR  STUDENT 
FAMILY'S  MAX  BENEFIT 
SPOUSE'S  RETIREMENT  BENEFIT  AT  AGE  62 


MONTHLY 
MONTHLY 
MONTHLY 
UMP  SUM 


GOAL  FOR 
GOAL  FOR 
GOAL  FOR 
EDUCATIN 


SPOUSE 

SPOUSE 
SPOUSE 


&  CHILDREN 

(E,G,  WIDOW)  RETIREMENT 

BETWEEN  CHILDREN  AND  RETIREMENT 


10  00  REM 

1010  REM 

1020  REM 

1030  REM 


BS 

BF  = 

B6 

SC 

WR 

MB 

E=LUMP  SUM  EDUCATIN  FUND  FOR  EACH  CHILD 

MI(  ) -WORKING  VARIABLE  FOR  INCOME  CALCULATIONS 

A=MULTIPLIER  FOR  ANNUITY  FOR  MONTHLY  INCOME  FOR 

D=-DISCOUNT  MULTIPLIER  FOR  MONEY  NEEDED  IN  FUTURE 

Y=FAMILY  INCOME  FUND 

ED=TOTAL  BENEFITS  PAID  TO  EACH 

E=^a..UMP  SUM  EDUCATION  FUND 

RE=-SPOUSE'S  RETIREMENT  FUND 

AG=«  YEARS  TO  62  FOR  SPOUSE 

WI==  WIDOW'S  (SPOUSE'S)  INCOME 


SURVIVORS 


rruDENT 


BETWEEN  CHILDREN  AND  RETIREMENT 


Z=TOTAL  OF  FAMILY 
K-#GF  HOMOGENOUS  I 


ASSETS 
■■■ERIODS  IN  YFi 


BY  YEAR  TABLE  OF  INCOME 


Program  2:  VIC-20  Version  ^20  PRINT"EDUCATION    FUND"  ;  TAB  ( 17)  ;  E 
570    PRINT: PRINT"            BALANCE    SHEET": 

PRINT  630  PRINT"SECURITIES";TAB(17) ;H 

600    PRINT"FAMILY    INCOME" : PRINT"FUND  640  PRINT"RETIREMENT    FUND" ; TAB { 17 ) ; 

";TAB(17);Y  RE 

610    PRINT"REAL    ESTATE" ; TAB ( 17) ; J  650  PRINT"CASH    ON    HAND" ; TAB ( 17 ) ; X 
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660    PRINT"UNINSURED   DEBTS"  ,*  TAB  ( 17  )  ; 

670    PRINT"OTHER    ASSETS" ; TAB ( 17 );  0 
680    PRINT"SPOUSE    INCOME" : PRINT"FUND 

";TAB(17) ;WI 
700    PRINT"TOTAL";Z 
710    PRINT"  ";X 

720    GOSUB740:PRINT:PRINT"LIFE    INSUR 

ANCE":PRINT"NEEDED   =$";X-Z 


740    PRINT"- 


Program  3:  Atari  Version 

30  FNRD=20e0 

60  POKE  85.10^?  "LIFE  IHSURAHCE  PLfth)":? 

=?   =GOSUB  748 

70  ?  ■■!  "EMTER  tt  OF  CHILDREN  UiCER  18";^ 

INPUT  H-'iF  H=0  im\  m 

m  ?   ■■?  "hONTHLY  INCOf€  GOAL  FOR  SPOUSE 
(W        CHILDREN"jahfUT  :5C 

90  ?  ^?  "ro-ffHLV  ihcort  goal  for  spouse- 

S"  =  ?  "RETlRErENT"j=Ihf'UT  H? 

100  ?  ■■1  "hONTHLV  INCOUE  GOAL  FiJR  SPOUSE 

"^■?  "BETWEEN  CHILD  REAR  I  m:" 

lie  ?  "»Ci  RETIREtlENTM  IF  NO  CHILDREN  <1 

8"^?  "THIS  RPF'LIES  HOW  TO  RETIREttHT"; 

130  ?  ■■■'!  "LU-tP  Stl1  EDUCATION  FUND  FOF;  Eft 

CH  CHILD";  ahPUT  E 

156  FOR   1=1  TO  N:?  "AiZ  OF  CHILD  #  ";I;: 

INF'UT  TEhP :  '-.^C I  )=13-TEff  ■■  NEXT   I 

169  GOSUe  760^"  "FOR  A  SPOUSE  S.  2  OR  f10R 
E  CHIL.DF£N".;-.n-PUT  B2 

170  V  "FOR  H  SP-OUSE  ii:  1  CHILD"  j  =  ItPUT  Bl 
■■■'{  "FOR  A  STUDENT  13-21";  atf'UT  ES 

is-o  ?  "FCft  H  FAfiiLY's  tiH:>anuri  permissabl 

E  E£HEFIT";atPUT  ^ 

198  ■"'  "FiJF;  SFijUSE  STARTING  RETIREMENT  AT 
AGE  62'";  :It'fUT  %■■!¥  N=0  THEN  380 
240  NEXT  J  ^  NEXT  I 
290  f€XT   I 

319  ?  :?  "CURRENT  TAX  BRACKENT  IN  V";=IH 
PUT  Ta=T/100:F'RINT 

33«  ?  "SftJINGS  ACCOUNT  INTEF£ST  RATE  FOR 
"^?  "SURUIUOFIS  f*Jt-]UITY";  aNPUT  R^R=F:/100 

390  t€XT   I:X=0=Y=0 

420  MI(  I  )=2«A:TEMF-MI'::  I ;'  ^GOSUB  Ft^D  ^MK  I 

>=TEHF';:J:0  ■■  \'=\'+m(.  I  > ■■  ^€^:T   I  ■■  TEMP=Y ■■  GOSUB  F 

H<D  ■■  ■■f'=TEriP 

440  ED=E-BSM0:E=0:FOR  1=1  TO  N£=E+ED^-( 

1+R  ::"--Y(  I  > :  NEXT   I  =  TEnP=E  •■  GOSUB  FhRD  ■■  E=TEM 

P 

450  ?  "CURREtTT  AilE  OF  SFOJ:BE";  ^IfPUT  AG  = 

Ff=l-JF;-Bb-Aij=62-Ai3aF  AiSO  Tt€N  AG=0 

470  F£=RE:^a2:1;(  l-(  1+R  >--20  ).'-R  ■■  TEriP=RE  =  GOS 

UB  FNF;O^RE=TErf 

580  HI=riB:n2:^<  l-(  1+R  >'^-AG  >/(  Rt<  1+R  >'-V(  H ) 


;■  ■■  TEriF'=m  •■  i:iJ5LiB  fnr:d  •■  wi=temp  ■■  gosub  740 

520  ■?  "ENTER  FAMILY  ft5SETS"^?   ^?  "LIFE  I 

h6LIRAtCE";-Il'PUT  S  =  ? 

530  '^'  "CASH  ON  HAND";X^2=X+S:?   =?  "REAL 

ESTATE  EQUITY";  a^PUT  J=Z=J+Z 

550  ?  "SECURITIES" ;  a^f  LIT  H=2=H+2^?   -7  " 

OTHER  ASSETS"; -UPUT  C  =  2=0+Z ^ GOSUB  740 

560   "   "U^UNSLIRED  DEBTS..   OTHER  THAN"^?  "H 

«€  MORTGAiSE" ; :  I^f■UT  Q  =  v  ^  GOSUB  740 

570  ?  ^POKE  35. 11=?  "BALANCE  SHEET" =? 

530  ?  "FAMILY  ftBSETS";  =POKE  85.17^?  TAM 

ILY  LIABILITIES" 

590  -^^  :?  "LIFE  I^t5URA^*:E   ";S 

600  P0I<:;E  85,17  =  "  "FAMILY  I^C0t1E  FUND  ";Y 

610  -7  :?  "REAL  ESTATE  ";.J; 

620  F-OKE  85,17  =  ?  "EOJJATION  FliiO  ";E 

530  ?  :?  "SECURITIES  ";H; 

640  FW:E  55.17=  •'  "RETIREMENT  FUD  ";R-E 

650  V  :v  ''i:^5H  OH  HA^D  ";X; 

660  POKE  35.17=?  "UNINSURED  DEBTS  ";Q 

670  ?  =?  "OTHER  ASSETS  ";0; 

680  POKE  &5.17  =  ?  "SPOJSE  INCOME  FLiND";=?  WI 

700  ^-  -GOSUB  740  =T'  "TOTAL  ";Z 

710  •?  X 

?20  QJSUB  740=?   =POKE  85.7=?  "LIFE  IhSUR 

AHCE  f-£EDED  =$";X-2 

740  ■?  " 

760  OJSUB  740=?  "B^TER  SOCIAL  SECURITY" = 
?  "(OR  OTHER  PROGRftfl)  ItS-iTHLY" 
770  ?  "SU^lUIUOF:  &'e£FITS"=?  =  RETURN 
2000  TEt1P=  IMT<  (.  TEnP+9?9  X--1®0  ytimQ  =  REFU 


.^Rubick'sCube' 

HAS  BEEN  CRACKED! 


S  o  I  iC  ub  e 


Complflti  cofn^utw  ir^lrit*  and  soi-ution  lot  jrbit'i^  iniiiii  contigDi>tTJDi- 

•  Fo4  -^^Ticn  A  tt3«Mi  aliki   *  3-D  ftniRiaiici    ■  lound  ■f'tcti    '  |h«  mwi  you  ui«  it.  Ih«  mar*  jrou  ml'  ii^  ■(. 

Tft*  So/rCubO  k.t  (mcJudlng  disK,  Cu&b  &  documeniahfln) $49.  Q5 

IS  «vkiiibl*  f^ow  lor  CBM/PET"  i*Q  column,  it  leaal  I6kj  iiotrt 

COMQUEST  _._,  ,  „^^ 

For  VliiA  MCDfdsftanireall  TOLL-FRCC  i?4  nrt) 

800-824-7888 

(inCA80&fl52-7T77) 

and  ask  for  Operator  348 

Please  add  $2.90  for  hAs  per  order,  and  indicate  ROM  and  RAM. 


221  E.  Cjirraibtcki.  Suite  t 
Phunijc,  Ariiona  85012 
TalBphonB  fiCf -  264 • 0324 
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Some 

Speculations 
On  The  Well- 
Programmed 
Game 


Myron  Miller 
Indianola,  PA 


I  would  like  to  expand  on  David  D.  Thornburg's 
excellent  commentary  "Computers  And  Society; 
Some  Speculations  On  The  Well-Played  Game..." 
(COMPUlilJuly,  1981,  #14,  pp.  12-16).  Mr. 
Thornburg  dealt  with  the  educational  value  of 
playing  games,  I  would  like  to  consider  the  educa- 
tional value  of  programming  games.  A  computer  is 
a  versatile  educational  device. 

Computer  literacy  is  an  awareness  of  the  use 
of  computers,  though  not  necessarily  a  formal 
education  in  computer  science.  It  will  become  an 
extremely  desirable  secondary  .skill  as  inexpensive 
microcomputer  technology  continues  to  invade 
non-computer  related  career  Fields.  Programming 
is  the  essence  of  computer  literacy. 

Why  Games? 

A  program  is  the  application  of  machine  logic, 
usually  through  a  high  level  language  (BASIC, 
PASCAL,  etc.),  to  solve  a  problem  or  perform  a 
certain  task.  Games,  while  perhaps  not  the  most 
important  task,  are  a  very  effective  and  versatile 
medium  for  learning  programming.  Games  offer 
some  advantages  that  may  be  lacking  in  the  more 
serious  forms  of  programming.  Games  can  be  sim- 
ple, or  they  can  be  rather  complex.  You  can  always 
think  up  a  game  that  can  match  your  level  of  pro- 
gramming ability.  However,  an  effective  checkbook 
balance  program  may  be  beyond  your  capabilities 
as  a  beginner  and  yet,  later,  prove  too  simple. 
Games  can  be  complex  enough  to  use  all  of  the 
power  in  your  computer.  The  average  home  user 
may  have  very  little  use  for  trigonometric  and 
other  higher  math  functions  in  normal  home  ap- 
plications, but  these  functions  can  often  be  utilized 
in  screen  plots  for  games.  The  same  is  true  for 


machine  language  and  graphics. 

Games  do  not  require  expensive  peripherals 
such  as  disk  drives  or  printers.  Games  have  a  clear 
goal,  they  exercise  your  creativity,  and  they  can  be 
very  motivating  especially  for  children.  A  seventh 
grader  may  not  be  enthusiastic  about  writing  a 
financial  program,  but  blasting  Klingons  might 
prove  interesting.  The  quality  of  the  game  itself  is 
secondary,  but  it  must  be  well-programmed.  If  the 
game  is  a  real  bore,  who  cares?  What  did  you  learn 
from  the  program? 

Let's  take  a  look  at  one  way  to  program  and,  at 
the  same  time,  develop  a  simple  game  program.  A 
good  program  is  nurtured  —  it  is  thought  out  and 
planned  well  in  advance  of  actually  typing  the 
program  into  the  machine's  memory.  Good  pro- 
gramming procedure  might  be  divided  into  five 
distinct  steps.  You  do  not  need  your  computer 
until  step  five. 

Step  I.  Creation 

The  first  step  is  creating  an  application  or 
game.  This  can  be  difficult  because  it  requires 
creativity  and  vision.  You  might  think  of  this  step 
in  terms  of  "I  would  like  the  computer  to  do  the 

following: ."  (You  fill  in  the  blank.) 

This  is  the  brainstorming  step.  Let  your  imagination 
run  free.  Program  creation  should  not  be  dominated 
with  questions  such  as:  "Will  this  work?",  or  "How 
can  I  do  this?"  Rather,  think  in  terms  of  unrestricted 
possibilities.  Don't  allow  concern  for  the  imple- 
mentation of  the  program  to  stifle  a  valuable  crea- 
tive effort.  If  something  is  a  bit  farfetched,  it  can 
be  pared  down  later.  But  if  it  is  cut  at  its  inception, 
a  valuable  idea  may  be  lost  forever. 

Example  1  shows  the  creation  of  the  "High/Low 
Computer  Game."  This  is  a  simple  game,  but  it  will 
demonstrate  the  principles  that  we  are  discussing. 
Note  that  the  objectives  of  the  program  are  very 
general.  This  step  is  a  creative  effort.  Thus,  at  this 
point,  we  do  not  want  specific  details.  We  have 
room  to  expand  the  program  or  hmit  it.  Note  that 
there  is  not  a  hint  as  to  how  the  computer  will  accom- 
plish the  task  —  the  end  result  of  program  creation  is 
a  rough  draft  oiwhat  the  program  will  do. 

Example  1.  Program  Creation  of  the  High/Low 
Computer  Game. 

I  would  like  the  computer  to  do  the 
following:  "Think"  of  a  number,  and  ask 
the  user  to  guess  what  the  number  is.  If  the 
user's  guess  is  correct,  the  computer  will 
indicate  so,  and  "think"  of  another  number. 
If  liie  user's  guess  is  too  high  or  too  low, 
the  computer  will  indicate  so,  and  the  user 
will  continue  to  guess  until  the  correct 
number  is  obtained. 


Slaying 
Monsters 
Should  Be 
Mostly 
Fun  and 
Games 


^^^^< 
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Be  one  of  more  than  16  nnillion 
alter-egos  that  your  computer  can 
generate.  Walk  into  a  labyrinth 
filled  with  traps,  treasures  and 
monsters.  There  you'll  test  your 
strength,  constitution,  dexterity, 
intelligence  .  .  .  against  thou- 
sands of  monsters  in  over  200 
cavernsand  chambers — growing 
in  wealth,  power  and  experience  as  you  progress 
through  the  four  levels  of  the  dungeon. 

Your  character  will  do  whatever  you  want  him  to  do. 
Do  battle — in  real  time — with  the  likes  of  giant  ants, 
ghouls,  zombies... Explore  the  various  levels  of  the 
maze  and  discover  the  great  treasures  within. 

The  Game  Manufacturer's  Association  named  The 
Temple  of  Apshai  the  computer  game  of  the  year. 
The  Temple  is  the  very  first  computer  game — ever  to 
win  the  Hobby  Industry  award  for  excellence.  There 
can  be  only  one  reason  for  that:  it's  a  great  game. 

So  what  will  you  think  of  The  Temple  of  Apshai  now? 
Mow  that  it's  even  better  than  ever.  With  better 
graphics — animated  movement — and  completely 
new  sound  effects  that  make  your  computer  come 
alive  and  make  The  Temple  even  more  fun.* 

TheTemplehasa  superbly  illustrated 

56-page  Book  of  Lore,  and  your 

ocal  dealer  has  it  for  the  ATARI,*  * 

TRS-80,**  APPLE.**  and  IBM** 

computers. 

If  you  already  have  The  Temple  of  Apshai,  you 

can  enjoy  these  great  improvements.  Just 

send   us   your  original   cassette   or   disk 

together  with  your  checi<  for  $5.00  and 

we'll  send  you  the  brand  new  version — 

with  better-than-evergraphics and  sound. 

*•  ATARI.   TRS-80,   APPLE  and   IBM 

are  trademarks  of  Atari,  Inc.,  Tandy 

Corp..  Apple  Computer.  Inc.,  and  IBM, 

respectively. 

©  1981,  AUTOMATED  SIMOLATfONS, 

INC.,  P.O.  Box  4247,  Mountain  View, 
Ca.,  94040. 
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NEECO 


WHY  BUY  FROM  THE  BEST? 

Service. . .  Support. . . 
Software . . . 


MULTI-CLUSTER 

For  Commadore  Systems  allows  3 
CPU  s  lExpandable  to  8i  to  access  a 
single  Commodore  D<sk 

MULTI-CLUSTER  i3  CPU  51 S  995 

Each  Additional  CPU  lup  to  8)  , .  $  250 


EPSON  PRINTERS 

MX-80  PRINTER $  645 

MX-80  FT $745 

MX-100  S  945 

MX-70  $459 

INTERFACE  CARDS 

8141  (flS-232) $    75 

8150  (2K  Buffered  RS-232) $  150 

8161  (IEEE  488)   $    55 

8131  (Apple  Card)  $    85 

8230  {Apple  Card)  • $    25 

8220  (TRS-80  Cable) $    35 

DIABLO  630  PRINTER 

DIABLO  630  -  Serial  -  RS-232 $2710 

Tractof  Option  ; $  250 


^^  commodore 

16K  B  (16K  RAM-40  Column)  -  LIm.  Oty  $  995 

32K  B  (32K  RAM-40  CIm.)  •  Llm.  Oty 11295 

4016  (16K  RAM  4.0  Basic-40  CIm.)  $  995 

4032  (32K  RAM  4.0  Basic-40  CIm.)  $1295 

8032  (32K  RAM  4.0  Basic-80  CIm.)  $1495 

8050  Dual  Disk  (1  Meg  Storage)  $1795 

4040  Dual  Disk  (343K  Storage) $1295 

8010  IEEE  Modem $  280 

C2N  Cassette  Drive  $  75 

CBM  -  IEEE  Interlace  Cable  $   40 

IEEE  •  IEEE  Interface  Cable $   50 

VIC  20  Home/Personal  Computer $  295 


CALL  NEECO 

FOR  ANY  OF  YOUR 

COMMODORE  COMPUTER  NEEDS 


NEC  SPINWRITER  PRINTERS 

5530  (Parallel) $3055 

5510  (Serial) $3055 

5520  (KSR-Serial) $3415 

Tractor  Option $  225 


APPLE 

16K  APPLE  II*  S1330 

32K  APPLE  lit  $1430 

48K  APPLE  Ih  $1530 

APPLE  DISK  w/3.3  DOS  .  $  650 

APPLE  DRIVE  Only $  490 

APPLE  III  12eK- In  Stock! 
w/Monitor  ♦ 
Info  Analystpak $4740 


AMDEK  MONITORS      INTERHC  COMPUTERS 


Video  100  ir  B+W J  179 

Video  300  ir  Green $  249 

Color  1 13"  Low  Res %  449 

Color  1113"  High  Res $999 


64K  Superbrain 

(360  Disk  Storage).  CP/M™...  $3495 
64K  QD  Superbrain 

(700K  Disk  Storage),  CP/M™. .  $3995 


*CP/M  is  a  registered  trademark  of  Digital  Research. 


ATARI  COMPUTERS 

Atari  400  (16K  HAM)   $  399 

Atari  800  (32K  HAM)  -  good  thru  8/31  $1080 

Atari  410  RECORDER $    89,95 

Atari  810  DISK  DRIVE $  599.95 

=r=--^-      =y    NEECD  carries  all  available  ATARI  Software  and  Peripherals. 


PROFESSIONAL 
SOFTWARE 

WordPro  1  8K $    29.95 

WordPro  3  (40  Clm.)16K  ....$  199,95 

WordPro  3+ $  295 

WordPro  4  (30  CIm.)  32K  . . . .  $  375 
WordPro  4* $  450 


JUST  A  SAMPLE  OF  THE  MANY  PRODUCTS  WE  CARRY,  CALL  US  FOR  OUR  NEW  6fl-PAGE  CATALOG. 
WE  WILL  MATCH  SOME  ADVERTISED  PRICES  OK  CERTAIN  PRODUCTS  LISTED  UNDER  SIMILAR  "IN  STOCK"  CONDITIONS. 


NEECO 

679  HIGHLAND  AVE. 
NEEDHAM.  MA  02194 


(617)  449-1760 

Telex:  951021 


MON-FRI  9:00  -  5:00 
MnterCharg*  and  VISA  Acc«pl»d 


NEECO 


INTRODUCES  THE 
CBM  VIC-20 
COMPUTER! 


& 


Commodore 
breaks  the 
computer 
price  barrier 


$299.95 


v^m 
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VIC-20  SPECIFICATIONS 


CBM  VIC-20 
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COMPUTER 


•  8  colors  -  built  in 

•  sound  generation  -  built  in 

•  programmable  function  keys 

•  5K  memory  expandable  to  32K 

•  standard  PETBASIC  in  ROM 

•  full-size  typewriter  keyboard 

•  graphics  character  set 

•  plug-in  program/memory  cartridges 
p  low-priced  peripherals 

•  joystick/paddtes/lightpen 

•  self-teaching  materials 

•  WORKS  WITH  ANY  HOME  TELEVISION 
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Step  II.  Definition 

Program  creation  (Step  I)  was  an  exercise  for 
the  imagination,  but  program  definition  (Step  II) 
is  concerned  witli  reality.  Program  definition  will 
define  exactly  what  the  program  will  do  —  again,  not 
how  but  what.  Step  II  considers  that  there  are  real 
hmitations  in  the  abilities  of  computers  and  human 
beings.  Program  definition  will  convert  the  desired 
effects  of  the  program  creation  into  real  and  pos- 
sible objectives.  Programming,  like  a  trip  in  a  car, 
requires  that  you  know  where  you  are  going  first, 
then  you  can  figure  out  how  to  get  there.  Occasion- 
ally, an  improvement  will  arise  during  the  later 
stages  of  the  programming  effort,  and  such  changes 
should  be  incorporated  into  the  program.  This 
should,  however,  be  an  exception  rather  than  a  rule. 

Example  2  shows  the  program  definition  of 
the  High/Low  Computer  Game.  Note  that  the 
number  that  the  computer  "thinks"  has  been  limited 
to  an  integer  (whole  number)  between  I  and  100. 
Also  note  that  specific  responses  by  the  computer 
have  replaced  the  general  statements  found  in  the 
program  creation. 


tare"  for  the  program.  We  must  look  at  the  objec- 
tives in  Step  II  and  ask  ourselves:  "What  needs  to 
be  done  first?,"  "How  do  we  solve  this?,"  "What 
needs  to  be  done  second?,"  etc....  Then  we  must 
ask  ourselves:  "How  do  we  flow  from  the  first  item 
to  the  second  and  to  the  third?',,  etc.... 

I  prefer  the  use  of  a  flowchart  for  this  step 
(see  Example  3).  Each  box  contains  an  operation  or 
a  group  of  related  operations;  the  arrows  indicate 
the  flow  from  one  operation  to  the  next.  The  dia- 
mond shaped  boxes  are  "decision  making"  or 
"test"  operations.  Don't  go  overboard  when  flow- 
charting—you may  end  up  with  a  beautiful  but 
useless  piece  of  computer  dogma.  A  flowcfiart  is 
for  human  beings,  not  machines.  Thus,  it  should 
be  written  in  drab  old  English,  not  a  computer 
language,  for  two  reasons  1)  a  flowchart  should  be 
adaptable  to  any  machine,  and  to  almost  any  lan- 
guage; 2)  it  is  very  easy  to  get  lost  in  a  computer 
language.  A  good  flowchart  written  in  English  can 
help  you  out  of  the  woods,  when  you  are  debugging 
a  program.  If  the  flowchart  is  written  in  a  computer 
language,  you  have  two  collections  of  gibberish. 


Example  2-  Program  Definition  of  the  High/Low 
Computer  Game 

Objectives: 

1.  The  program  will  'think'  of  an  integer  between  1 

and  100. 

2.  The  program  will  display:  "I  am  thinking  of  a 
number  between  1  and  100."  "Can  you  guess  the 
number?"  'Please  enter  your  guess." 

3.  The  user  enters  his  guess  on  the  keyboard. 

4.  If  the  guess  is: 

a.  Correct  —  the  program  will  display:  "Correct!" 
The  program  will  return  to  the  beginning, 
and  will  "think"  of  another  integer.... 

b.  Too  Low  —  the  program  will  display:  "Too 
Low!"  "Please  try  again."  The  program  will 
return  to  "Please  enter  your  guess."... 

c.  Too  High  -  the  program  will  display:  "Too 
High!"  Please  try  again."  The  program  will 
return  to  "Please  enter  your  guess"... 

5.  b  and  c  will  continue,  guiding  the  user  to  the 
correct  value,  until  the  correct  value  is  entered. 
Then  a  will  display  "Correct!,"  and  repeat  the 
program. 

Step  III.  Solution 

Thus  far  we  have  determined  the  "whats"  of 
the  program.  Now  we  can  develop  the  "hows."  The 
objectives  of  the  program  definition  (Step  II)  are 
actually  a  series  of  problems,  and  we  must  develop 
a  series  of  solutions  —  a  set  of  algorithms  (a  method, 
or  sequence  of  operations)  that  will  satisfy  the 
objectives  in  Step  II.  We  must  also  develop  a  "struc- 


Example  3.  Program  Solution  in  flowchart  format  for 
the  High/Low  Computer  Came. 


(  START         I 


r 


GENERATE  A  RANDOM  INTEGER 
GREATER  THAN  0.  BUT  LE.5S  TH.AN 
101.  ASSIGN  TO  VARIABLE  A". 


DISPLAY:  "I  AM  THINKING  OF  A 
NUMBER  BETWEEN  1  AND  100.  CAN 
YOU  GUESS  THE  NUMBER?" 


DISPLAY:  "PLEASE  ENTER  YOUR 
GUE.SS." 


USER  ENTERS  NUMBER.  ASSIGN  TOJ 
VARIABLE  'B'.  J 


DISPLAY: 
"TOO  LOW! 
PLEASE 

TRY  AGAIN." 


DISPLAY: 
"CORRECT!" 


NO 


DISPLAY:  "TOO  HIGH! 
PLEASE  TRY  AGAIN." 
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When  you  have  completed  your  flowchart, 
you  should  pretend  that  you  are  a  computer  and 
"run"  through  your  chart.  Just  follow  the  arrows! 
At  decision-making  operations  (diamond  shaped 
boxes),  be  sure  to  execute  all  of  the  possible  condi- 
tions. Your  flowchart  "run"  should  satisfy  the 
objectives  determined  in  Step  11.  Look  for  illogical 
flow,  or  behavior  that  was  not  intended.  Look  for 


Don't  be  afraid  to  make 

mistakes.  If  you  are  lucky  you 

will  make  lots  of  them,  and 

each  one  will  bum  a  lesson 

into  your  memory. 


redundant  operations  that  can  be  eliminated  or 
combined  into  a  subroutine.  A  flowchart  is  really  a 
logic  map.  If  your  logic  is  correct,  your  flowchart 
"run"  will  accomplish  the  objectives  stated  in  the 
program  definition  (Step  II).  If  you  find  any  errors, 
they  should  be  corrected  before  proceeding. 

In  Example  3,  we  have  a  flowchart  for  the 
High/Low  Computer  Game.  Note  the  use  of 
English,  and  the  use  of  yes/no  to  mark  the  fiow  of 
the  conditions  at  the  decision-making  boxes.  Try  a 
flowchart  "run";  you  will  find  that  all  of  the  pro- 
gram objectives  have  been  satisfied,  and  the  logic  is 
in  order. 

One  last  comment:  if  you  don't  like  them, 
don't  use  them.  You  can  outline  the  operations  or 
implement  some  kind  of  numerical  scheme.  What 
is  needed  is  a  guide  showing  the  algorithms  and  the 
logic  flow.  Flowcharting  is  one  method,  but  not  the 
only  method,  or  necessarily  the  best  method.  The 
best  method  is  whatever  vow  find  most  convenient. 

Step  IV.  Translation 

We  are  at  the  step  in  which  most  beginners 
want  to  start  coding  the  program  into  the  resident 
language  of  the  machine.  Don't  fire  up  your  com- 
puter just  yet,  we  will  still  be  working  with  a  pencil 
and  paper.  There  are  a  number  of  reasons  to  write 
your  program  on  paper,  then  code  it  into  the  ma- 
chine. Primarily,  it  is  easier  to  work  with  paper 
than  a  25  or  16  line  "window"  provided  by  the 
screen  format.  Also,  you  learn  by  your  mistakes;  a 
written  listing  will  record  the  mistake,  and  you  can 
enter  the  correction  on  the  listing.  This  way  you 
will  always  have  the  error  and  the  correction  for 
future  reference.  Don't  be  alraid  to  inake  mistakes. 
If  you  are  lucky  you  will  make  lots  of  them,  and 
each  one  will  burn  a  lesson  into  your  memory. 

Program  translation  is  simply  the  process  of 


converting  the  algorithms  of  the  program  solution 
(Step  III)  into  the  computer  language  used  by  your 
machine.  If  you  did  a  good  job  in  Step  III,  this  step 
should  be  fairly  straightforward.  Naturally,  you 
will  have  to  be  careful  about  the  syntax  (grammar 
of  the  language)  and  the  rules  for  the  machine  to 
be  used.  Your  flowchart  or  other  solution  medium 
should  guide  you  from  the  beginning  to  the  end  of 
the  program.  When  writing  a  listing,  it  is  good 
practice  to  allow  plenty  of  space  in  between  each 
line  for  corrections  or  additional  lines.  Also,  if  you 
are  not  sure  that  a  certain  operation  will  work,  test 
it  on  your  computer.  Whip  up  a  "mini-program" 
that  will  use  the  operation  in  the  same  manner  as 
desired  in  the  listing.  Test  mini-programs  can  save 
you  a  lot  of  debugging  (removal  of  errors)  later  on. 
When  your  listing  is  completed,  again,  pretend 
that  you  are  a  computer  and  execute  a  listing  "run." 
Look  for  bad  syntax,  illogical  operation,  incorrect 
flow,  and  redundant  steps.  Your  listing  should 
comply  with  the  objectives  of  Step  II,  and  the  flow 
in  Step  III. 

Example  4  is  the  program  translation  of  the 
High/Low  Computer  Game  written  in  BASIC.  The 
program  is  written  for  simphcity  and  clarity,  rather 
than  efficiency  and  design  elegance.  Note  the 
frequent  use  of  REM  (remarks)  statements.  REM 
statements  appear  only  in  the  listing,  not  during 
the  execution  of  the  program.  They  make  a  pro- 
gram easier  to  read  and  follow  and,  as  such,  should 
be  used  generously  throughout  the  listing.  REM 
statements  do,  however,  consume  memory  space 
and  increase  program  execution  time.  Thus,  in 


Example  4.  Program  Translation  for  the  High/Low 
Computer  Game. 

Note:  See  if  you  can  find  the  two  bugs  inserted 
into  the  program.  (Program  is  written  for  a 
Commodore  PET.) 

10  PRINT  "HIGH/LOW  COMPUTER  GAME." 

20  LETA  =  INT(100*RND(1)+I) 

30  REM  'A'  IS  THE  NUMBER  THAT  THE 

COMPUTER  IS  THINKING. 
40  PRINT  "I  AM  THINKING  OF  A  NUMBER 
BETWEEN  1  AND  100.  CAN  YOU  GUESS  THE 
NUMBER?" 
50  PRINT  "PLEASE  ENTER  YOUR  GUESS." 
60  INPUT  B 

70  REM  'B'  IS  THE  USER'S  GUESS. 
80  IF  A  =  B  THEN  GOTO  140 
90  REM  TEST  FOR  CORRECT  GUESS 
100  IF  A>B  THEN  GOTO  160 
110  REM  TEST  FOR  LOW  GUESS 
120  PRINT  "TOO  HIGH!  PLEASE  TRY  AGAIN." 
130  GOTO  20 
140  PRINT  "CORRECT!" 
150  GOTO  20 

160  PRINT  "TOO  LOW!  PLEASE  TRY  AGAIN." 
170  GOTO  20 
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programs  where  memory  space  or  execution  speed 
is  critical,  they  should  be  avoided.  Another  point: 
the  line  numbers  increase  in  increments  of  10(10, 
20,  30...).  This  allows  additional  lines  to  be  added 
in  between  the  existing  lines  without  having  to 
renumber  the  remainder  of  the  program. 

Two  bugs  have  been  intentionally  inserted 
into  the  listing  in  Example  4.  Perform  a  listing  run, 
and  see  if  you  can  find  the  bugs.  Hint:  use  the 
flowchart  in  Example  3. 

Step  V.  Entering  and  Debugging 

Plug  in  your  computer  and  fire  it  up.  When 
you  are  satisfied  with  your  listing,  type  it  into  your 
machine's  memory.  I  Hke  to  debug  as  I  go,  so  about 
every  20  lines  or  so,  I  run  the  program.  This  will 
point  out  any  syntax  errors,  and  may  indicate  a 
logic  error.  It  can  save  you  a  lot  of  debugging  later 
by  pointing  out  a  mistake  before  it  becomes  com- 
pounded by  additional  future  operations.  Caution! 
Before  you  run  a  partial  program,  be  sure  that  you 
do  not  have  any  functions  that  will  cause  the  com- 
puter to  crash  (loss  of  control  of  the  computer 
usually  caused  by  the  processor  getting  caught  in 
an  endless  loop).  Machine  language  is  very  suscept- 
ible to  crashing  and  must  be  properly  terminated 
before  executing.  If  you  have  to  shut  down  and 
power  up  again  to  recover  control,  you  will  lose 
your  program!  Tlierefore,  get  the  program  into 
mass  storage  (tape  or  disk)  often  —  about  every  20 
lines.  If  you  then  have  a  crash  or  a  power  failure, 
you  will  lose  only  a  small  portion  of  the  program 
and  not  the  entire  effort.  Remember,  Random 
Access  Memory  is  volatile  -  the  contents  (your 
program)  vanish  if  the  power  is  interrupted. 

You  have  completed  typing  in  your  program, 
you  are  anxious  to  run  it.  You  type  in  RUN  and 
press  return  and  then  ...  If  you  are  lucky  you  will 
have  a  program  rich  in  bugs.  Lucky?  Solving  a 
tough  bug  is  very  educational,  and  the  lessons 
taught  by  mistakes  are  longer  lived  than  when 
everything  goes  smooth.  Bugs  are  to  programmers 
what  storms  are  to  sailors:  you  learn  from  them. 

There  are  two  general  categories  of  bugs.  The 
first  is  a  syntax  bug.  You  have  violated  a  rule  of  the 
language  or  the  specific  machine.  The  program 
comes  to  a  screeching  halt  and  an  error  message  is 
usually  displayed.  Quite  .simply,  the  machine  does 
not  understand  what  you  have  instructed  it  to  do. 
Syntax  bugs  are  usually  easy  to  find  and  correct. 

The  second  is  a  program  logic  bug.  The  pro- 
gram usually  does  not  stop,  nor  are  there  any  error 
messages.  Rather,  the  program  does  unexpected 
things.  The  machine  is  content  (that  is,  the  syntax 
of  the  program  is  correct)  with  your  instriictions 
and  merrily  continues  the  execution  no  matter 
how  weird  things  may  get.  But  your  instructions 


are  not  telling  the  computer  to  do  what  you  want  it 
to  do.  The  problem  may  only  be  in  your  listing,  or 
it  may  be  both  in  the  listing  and  the  flowchart,  A 
review  of  both  items  may  point  to  the  bug.  Program 
logic  bugs  can  be  difficult  to  find  and  correct. 

Because  syntax  bugs  vary  and  are  usually  easy 
to  locate,  we  will  concentrate  on  how  to  find  pro- 
gram logic  bugs.  The  first  thing  to  do  is  determine 
how  the  actual  operation  differs  from  the  desired 
operation.  Observe  the  screen  carefully  and  watch 
for  peculiar  behavior.  Now  you  have  to  find  the 
location  of  the  bug.  If  needed,  insert  diagnostic 
stop  commands  into  the  program,  so  that  you  can 
check  out  how  far  the  program  proceeds  before 
malfunctioning.  Take  a  look  at  the  variables  by 
inserting  print  commands.  When  you  have  the 
general  area  of  the  bug's  location,  then  look  for 
simple  but  subtle  errors  in  the  listing:  failure  to 
RETURN  from  a  subroutine,  nested  FOR/NEXT 
statements  using  the  same  variable  name,  confused 
variable  names,  GOTO's  going  to  the  wrong  place, 
IF/THEN  statements  blocking  steps  that  must  be 
done  regardless.  Most  program  logic  errors  result 
from  very  simple  one-step  errors.  At  times,  it  is 
hard  to  believe  that  a  simple  eri^or  can  have  such 
drastic  results.  Watch  out  for  nested  subroutines 
(one  subroutine  calling  a  second  subroutine  which 
in  turn  calls  up  a  third  ...,  etc).  They  can  multiply  a 
bug  immensely.  If  you  still  can't  find  the  bug,  make 
sure  that  the  functions  employed  do  what  you 
think  they  do.  Look  at  calculations.  Did  you  consider 
the  proper  order  of  evaluation  (e.g.,  6*2 -J- 3  =  15, 
not  30)?  Sometimes  you  may  have  to  insert  or 
delete  steps  just  to  see  what  happens.  You  may 
have  to  employ  test  mini-programs.  Some  bugs 
may  show  up  only  once  in  a  while.  You  then  have 
to  isolate  those  conditions  which  cause  it.  One 
thing  is  certain,  after  you  have  solved  a  few  tough 
bugs,  you  will  kn<jw  more  about  programming 
than  the  person,  who  by  chance,  gets  things  right 
the  first  time. 

If  you  enter  the  program  in  Example  4  into 
your  machine  as  it  appears,  you  will  find  that  you 
seldom  will  be  able  to  guess  the  correct  number. 
Your  chances  will  always  be  1  in  100.  Also,  the 
game  will  be  very  confusing:  as  you  key  in  on  what 
seems  to  be  the  correct  guess,  you  will  get  conflicting 
results  (e.g.,  63  TOO  LOW,  64  TOO  HIGH). 
Comparison  of  the  listing  to  the  flowchart  will 
identify  the  bugs.  In  the  flowchart,  the  program 
returns  to  PLEASE  ENTER  YOUR  GUESS  after 
an  incorrect  gue.ss  has  been  processed.  In  the  listing, 
the  program  returns  to  the  beginning  of  the  pro- 
gram and  generates  a  new  niunber.  Thus,  after 
each  guess,  the  computer  is  thinking  of  a  different 
number,  but  the  user  is  trying  to  guess  the  original 
number.  Thus,  the  user  will  very  seldom  guess 
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correctly.  The  flowchart  is  correct,  the  listing  is 
wrong.  Lines  130  and  170  should  read: 

130  GOTO  50 
170  GOTO  50 

If  you  observed  the  program  behavior  during 
execution  (bugs  still  present),  you  would  note  that 
the  machine  would  display  "I  AM  THINKING  OF 
A  NUMBER  BETWEEN  1  AND  100.  CAN  YOU 
GUESS  THE  NUMBER?"  after  each  incorrect 
guess.  This  is  a  clue  that  something  is  wrong.  In- 
serting the  following  diagnostic  step  would  clearly 
show  that  a  new  number  was  being  generated  after 
each  guess. 

75  PRINT  "A  =  "A,    "B  =  "B 

This  step  would  display  the  variables,  and  would 
be  removed  after  the  bugs  were  corrected.  Finding 
the  bugs  would  then,  be  a  simple  matter  of  deter- 
mining which  steps  are  returning  too  far  back  in 
the  program.  Diagnostic  steps  can  be  a  very  helpful 
debugging  aid,  so  be  sure  to  look,  for  places  in  your 
listing  in  which  they  can  be  utilized. 

You  have  debugged  your  program;  it  runs  as 
expected.  Are  you  done?  From  an  educational 
standpoint,  no!  Look  over  your  program,  and  try 
to  find  areas  that  need  improvement.  Do  you  un- 
derstand your  program,  or  did  you  modify  certain 
steps  until,  by  chance,  they  worked?  Experiment 
with  the  program:  try  doing  things  another  way, 
insert  bugs  and  observe  their  effects.  Also,  you 
should  write  a  review  of  the  program  in  your  note- 
book. (Do  you  keep  a  well  organized  notebook?) 
Enter  specific  problems  and  your  solutions.  Note 
your  mistakes.  Enter  the  bugs,  how  you  found 
them,  and  why  they  caused  problems.  If  there  is 
something  that  you  do  not  imderstand,  enter  that 
in  your  notebook  as  well.  When  you  find  an  expla- 
nation, include  it  in  your  notebook.  Enter  ail  of  the 
documentation  that  you  generated  during  the 
program  development  (i.e.,  Examples  1  through 
4).  Enter  possible  improvements.  Your  notebook 
should  be  the  best  reference  you  own;  keep  it  up  to 
date. 

The  Ultimate  Computer  Game 

Obviously,  the  High/Low  Computer  Game  is  no 
edge-of-your-seat  thriller.  In  fact,  it's  pretty  boring. 
But,  our  intention  was  to  learn  programming,  not 
create  an  exciting  game.  As  such,  we  should  be 
concerned  with  how  "well-programmed"  is  the 
game?  As  it  appears  in  this  article,  not  very;  but  I 
chose  brevity  and  simplicity  over  efficiency  and 
function.  If  yoti  have  been  into  computing  for  a 
week,  you  are  not  going  to  write  Lunar  Lander, 
but  you  may  be  able  to  handle  the  High/Low  Com- 
puter Game. 

The  entire  programming  procedure  may 


seem  hke  a  lot  of  work,  especially  for  a  simple 
program.  However,  the  most  important  point  in 
this  article  is  that  programming  does  not  .start  at 
the  keyboard. 

Programming  is  the  ultimate  computer  game. 
Like  any  game,  it  has  rules:  proper  program  devel- 
opment, syntax,  and  program  logic.  Also  like  a 
game,  you  can  win  or  lose:  your  program  works,  or 
it  doesn't.  But  programming  goes  beyond  conven- 
tional games;  it  exercises  the  imagination.  Without 
imagination,  there  is  nothing  to  program.  With 
imagination,  there  is  no  limit.  For  me,  there  is  a 
sense  of  achievement  and  fascination  in  converting 
an  imagined  idea  into  reality  through  programming. 
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The  idea  of  the  High/Low  Computer  Game  is  not  original, 
although  the  listing  in  Example  4  is  my  creation.  1  ran  into  this 
program  while  attending  .school,  I  don't  knoie  who  came  up 
with  the  idea  originally,  but  I  rather  suspect  il  might  be  one  of 
Ada's  (the  Countess  of  Lovelace)  creations.  O 
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Scene  from  BETA  FIGHTER  during  creation  using  the  DRAWPIC  graphics  editor 


HODGE  PODGE;  by  Marsha  Meredith 

(Atari  and  Appie) 
NOW  AVAILABLE  FOR  ATARI]!!  This  captivating 
program  is  a  marueious  learning  device  for  children 
from  18  months  to  6  years.  HODGE  PODGE  consists 
of  many  cartoons,  animation  and  songswhich  appear 
when  any  key  on  the  computer  is  depressed.  A  must 
for  any  family  containing  young  children. 
PRICE $19.95  diskette 


a  PM  EDITOR:  by  Dennis  Zander  (Atan,  16K) 

Create  your  own  last  action  graphics  game  lor  the 
Atan  400  or  800  using  its  player  missile  graphics  fea- 
tures By  usingplayer  data  stored  as  strings,  players  can 
be  moued  or  changed  (lor  animation)  at  machine  Ian- 
Euaoe  speed  All  this  is  done  with  siring  uariables 
(PO$(Y3=SHIP4).  This  program  is  designed  to  permit 
creation  ol  up  lo  d  players  on  the  screen,  store  thern  as 
string  data  and  then  immediately  try  them  aut  m  the 
demo  game  incfuded  in  the  program.  Instructions  for 
use  in  your  own  game  are  included  PM  EDITOR  was 
used  to  create  the  animated  characters  in  ARTWOHX 
RINGSOFTHE  EMPIRE  andENCOUNTERATQUESTAR  IV. 
PRICE  $29,9Sc35se!te  S33.95disketlB 

□  ROCKET  RAIDERS  bv  Richard  Petersen   lAtari24K) 
Defend  your  asteroid  base  against  pulsar  bombs,  roc 

kets.  lasers,  and  the  dreaded  'stealth  saucer"  as  aliens 
attempt  to  penetrate  your  protective  force  held  Precise 
target  sighting  allows  you  to  fire  at  trie  enemy  using  mag 
netic  impulse  missiles  to  help  protect  your  colony  and 
Its  vital  structures 
PRICE  J  19.95 cassette  $23.95  diskette 

□  FOREST  FIREI:  by  Richard  Petersen  (Atari, 24K) 
Using  excellent  color  graphics,  your  Atari  is  turned  in 

to  a  fire  scanner  to  help  vou  direct  ooerations  to  contain 
a  forest  fire  You  must  compensate  for  changes  in  wind. 
weather  and  terrain  Not  protecting  valuable  property 
can  result  in  startling  penalties  Life-like  variables  make 
FOREST  FIRE  a  very  suspenseful  and  challenging  simu 
lation    PRICE  tl6.95  cassette  $20.95  diskette 

□  GIANT  SLALOM:  by  Renms  Zander  (Alan.  16K) 
Bring  the  Winter  Olympics  to  your  computer  anytime  of 

the  year'  Use  the  loystick  to  guide  your  skier's  path 
down  a  giant  slalom  course  consisting  of  open  and 
closed  gales.  Choose  from  three  levels  of  difficulty 
Take  practice  runs  or  compete  against  from  two  to 
eight  additional  skiers 
PRICE $15,95c3ssette$19,95diskette 

QTHE  PREDICTOR  by  T  homas  Barker 
(Apple.Atari,  TRS  80,  North  StarandCP/M(rwl-BASIC) 
Ttiis  IS  a  complete  package  thai  covers  least  squares 
fittiriB  of  parameters  lor  two  or  more  variables  THE 
PREtjICTOR  can  t>e  used  for  predicting  sales  and  pro- 
cess behavior,  trend  analysis,  model  building  and  many 
other  uses  calling  for  multilinear  regression  techniques 
Each  option  m  the  program  is  prompted  with  simple 
YES/NO  commands  making  it  v*r7  easy  to  use 
PRICE  $29.95  diskette 


a  PILOT:  by  Michael  Piro  {Atari,  I6K) 

Pilot  your  small  airplane  to  a  successful  landing  using 
both  joysticks  to  control  throttle  and  attack  angle.  PILOT 
produces  a  true  perspective  rendition  of  the  runway, 
which  IS  constantly  changing  Select  from  two  levels  of 
pilot  proficiency 

PRICE  $16.95  cassette  $20.95  diskette 

D  TEACHER'S  PET:  by  Arthur  Walsh  (Atari,  Apple. 

TRS-80,PET.  North  Star  and  CP/M(MBASIC)  systems) 

This  IS  an  introduction  to  computers  as  well  as  a  learn. 
lOg  too!  for  the  young  computerist  (ages  3  7)  The  pro- 
gram provides  counting  practice,  letter-word  recognition 
and  three  levels  ol  math  skills. 
PRICE  $W.95casselle  $lg.95di5ketfe 

D  MAIL  LIST  3.0:  (Atari.  Apple  and  North  Star) 

The  very  popular  MAIL  LIST  2.2  has  now  been  up- 
graded Version  3.0  offers  enhanced  editing  capabilities 
to  comolement  the  many  other  features  which  have  made 
this  program  so  popular.  MAIL  LIST  is  unique  in  its 
ability  to  store  a  maximum  number  of  addresses  on  one 
diskette  (typically  between  1200  and  2500  names!). 
Entries  can  be  retrieved  by  name.  keyword(s>  or  by  zip 
codes  They  can  be  written  to  a  printer  or  to  another 
file  for  complete  file  management  The  program  pro- 
duces 1.  2  or  3.UP  address  labels  and  will  sort  by  zip 
code  (5  or  9  digits)  or  alphabetically  (by  last  name).  Files 
are  easily  merged  and  MAIL  LtSt  will  even  find  and 
delete  duplicate  entries!  The  address  liles  created  with 
MAIL  LIST  are  completely  compatible  with  ARTWORK 
FORM  LETTER  SYSTEM 
PRICE    $49.95dl5kette 

D  THE  VAULTS  OF  ZURICH:  by  Felix  and  Greg  Herlihy 
(Atari. 24K.  PET) 
Zurich  IS  the  banking  capital  of  the  world.  The  rich  and 
powerful  deposit  their  wealth  in  its  famed  impregnable 
vaults.  But  you,  as  a  master  thief,  have  dared  to  under 
take  the  boldest  heist  of  the  century.  You  will  lourney 
down  a  maze  of  corridors  and  vaults,  eluding  the  most 
sophisticated  security  system  in  the  world.  Your  goal  is 
to  reach  the  Chairman's  Chamber  to  steal  the  most  trea- 
sured possession  of  all;  THE  OPEC  OIL  DEEDS! 
PRICE  $21.9Scassette   $25.95  diskette 

□  BRIDGE  2.0  by  Arthur  Walsh         (Alari(24K}  Apple 
TRS-80.  PET,  North  Star  and  CP/M(MBAStC)  systems) 

Rated  01  by  Creative  Computing,  BRIDGE  2  0  is  the 
only  program  that  allows  you  to  both  bid  for  the  contract 
and  play  out  the  hand  (on  defense  or  offense!)  Interest- 
ing hands  may  be  replayed  using  the  "duplicate"  bridge 
feature.  This  is  certainly  an  ideal  way  to  finally  learn  to 
play  bridge  or  to  get  into  a  game  when  no  other  (human) 
players  are  available 
PRICE  |17.95cassette  $21.95diskelte 

□  ENCOUNTER  AT  QUESTAR  IV:  by  Douglas  McFarland 

(Atari,  24K) 
As  helmsman  of  Rikar  starship,  you  must  defend 
Questar  Sector  IV  from  the  dreaded  Zentarians  Using 
your  plasma  beam,  hyperspace  engines  and  wits  to  avoid 
Zentanan  mines  and  death  phasers,  you  struggle  to  stay 
alive  This  BASIC/Assembly  level  program  has  super 
sound,  full  player  missile  graphics  and  real  time  action 
PRICE  $21.95  cassette  $25.95  diskette 


NEW  PROGRAMS! 


HAZARD  RUN;  by  Dennis  Zander  (Atari,  16K) 

The  sheriff  has  spotted  you  and  you  must  make  the 
treacherous  run  through  Crooked  Canyon  past 
Bryan's  Pond  to  the  jump  at  Hazard  Creek  and  safety. 
You  can  even  put  the  joystick-controlled  GEE  LEE  car 
upon  twowheels to  make  it  through  some  tight  spots. 
A  lead  foot  is  not  always  the  snsvjer  as  you  dodge 
trees,  rocksand  chickens  in  this  nerve-racking  game, 
HAZARD  RUN  employs  full  use  of  player/missile 
graphics,  re-defined  chaiacters  and  fine  scrolling 
techniques  to  provide  loads  of  fast  action  and  visual 
excitement. 
PRICE $27.95  cassette  $31.95  diskette 

BETA  FIGHTER:  by  DougISS  McFarland  (Atari,  16K) 
See  who  wil(  be  the  ace  gu  nner  in  this  act  ioti  game 
set  on  a  spectacular  Martian  landscape.  BETA 
FIGHTER  can  be  played  with  one  or  two  players  and 
uses  pfayer/missile  graphics  and  delightful  sound 
effects. 
PRICE $16. 95  cassette  $20.95  diskette 

DRAWPIC:  by  Dennis  Zander  (Atari  16K) 

DRAWPIC  provides  the  user  with  an  unbelievably 
easy  way  to  create  screens  in  graphics  modes  3-7. 
Just  sit  back  with  your  joystick  and  use  POINT  PLOT. 
DRAW  LINE,  RUBBER  SAND  fill  and  COLOR  SET  to 
create  beautiful  images  on  your  Atari,  Full  or  partial 
screen  images  are  saved  as  string  data  in  the  program 
and  can  be  instantly  recalled  and  combined  into  new 
images  using  machine  language  subroutines.  These 
graphic  images  can  be  easily  incorporated  into  your 
own  programs.  The  images  of  HODGE  PODGEand  the 
landscape  of  BETA  FIGHTER  were  made  using 
DRAWPIC. 
PRICE $29.95  cassette  $33.95  diskette 

T:  A  TEXT  DISPLAY  DEVICE:  by  Joseph  V/robel 

(Atari  56K) 
T:  is  an  auto-loatJing,  co-resident  assembly  lan- 
guage routine, which  greatly  expands  the  display 
capabilities  of  the  Atari  It  allows  you  to  freely  inter- 
mix both  text  and  graphics  without  the  use  of  modi- 
fied display  lists,  PEEKS  or  POKES.  This  is  done  by 
defining  a  new  device  ("T"):  printing  to  that  device 
puts  text  onto  the  screen.  The  size  of  the  text  is 
determined  by  the  graphics  mode  used. 
PR'CE $17.95  cassette  $17.95  diskette 


ORDERING  INFORMATION 


Call  ARTWORK  toll-free  number  to  order 

direct: 

aoO-828-6573 

In  New  York.  Alaska,  Hawaii  call: 

(716)  425-2833 

All  orders  are  processed  and  shipped 

within  48  tiours. 

Shipping  and  handling  charges: 

Within  North  America:  Add  $2.00 

Outside  North  America:  Add  10%  (Air  Mail) 

New  Yorl<  State  residents  add  7%  sates  tax 

Quantity  Discounts : 

Deduct  10%  when  ordering  3  or  more 

programs 

Ask  for  ARTWORX  at  your  local  computer 
store. 

Write  for  FREE  Catalogue  listing  more 
information  about  these  and  other  quality 
ARTWORX  programs. 


150  North  Main  Street     Fairport,  NY  14450 
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This  technique  for  the  Apple,  VIC-20,  Atari,  and  PET  is 
a  neiv  approach  to  an  old  problem:  where  to  put  machine 
language  routines  into  a  BASIC  program.  Adding  small 
machine  hmguage  subroutines  can  greath  speed  up  a 
BASIC  program,  but  there  are  some  difficulties  when 
trying  to  SAVE  or  LOAD  them  as  one  piece.  These  pro- 
grams .solve  this  problem. 

A  New 

Technique  For 
Mixing  BASIC 
And  IVIachine 
Language 

Louis  Sander 
Pittsburgh,  PA 


If  you've  ever  added  a  machine  language  subrou- 
tine to  BASIC,  you  know  how  useful  this  can  be  in 
speeding  up  the  program.  Several  ways  of  SAVEing 
the  ML  and  BASIC  programs  together  on  one  tape 
have  been  described,  and  each  has  drawbacks. 
Some  require  space-consuming  DATA  statements 
for  the  BASIC  program.  Others  do  not  allow  SAVEs 
from  BASIC,  or  forbid  you  to  ever  change  the 
BASICS  program.  Still  others  need  direct  mode 
POKEs  each  time  the  conjoined  programs  are 
SAVEdorRUN. 

Some  store  the  machine  language  in  cassette 
buffers  or  at  the  top  or  bottom  of  memory,  where 
you'd  often  prefer  to  keep  other  programs.  None 
of  this  is  very  conducive  to  writing  "fun"  programs 
that  you  can  easily  RUN.  improve,  and  modify,  or 
give  to  friends. 

Here  is  an  easy  and  flexible  technique  for 
coupling  BASIC  programs  and  short  machine 
language  routines.  This  new  technique  eliminates  ' 
all  of  the  above-mentioned  drawbacks.  After  a 
simple  one-time  setup,  it  allows  routine  SAVEs 
from  BASIC.  It  does  not  restrict  later  changes  to 
vour  programs,  and  does  not  require  you  to  convert 
your  machine  language  into  DATA  statements. 
The  new  method  provides  space  for  249  bytes  of 
machine  language  inside  the  BASK:  program,  and 
allows  you  to  increase  this  amount  at  will.  It  does 
put  two  restrictions  on  the  contents  of  your  ML 


program,  but  these  can  be  easily  "programmed 
around." 

By  modifying  links  and  line  nimibers,  the 
technique  establishes  a  very  Icjng  dumniv  line  as 
line  0  of  your  BASIC  program.  The  line  contains 
249  dummy  bytes  which  can  be  used  to  hold  your 
ML  program.  You  can  set  up  the  diminiy  line 
before  your  main  program  is  in  memory,  or  after, 
provided  the  main  program  contains  no  line 
numbers  lower  than  8.  Here's  how  to  do  it: 

1.  Enter  the  following  lines,  exactly  as  shown: 
Program  1.  (PET/CBM) 

0  REMXXX  ...  (45  X's  total) . .  .  XXX 

1  REMXXX  ...  (45  X'.s  total) . . .  XXX 

2  REMXXX  ...  (45  X's  total) . . .  XXX 
REMXXX  ...  (45  X's  total) . .  .  XXX 
REMXXX  ...  (45  X's  total) . . .  XXX 
IF  PEEK  (1279)  THEN  STOP 
FOR  1=  1030  TO  1278  :  POKE  1,88  :  NEXT 
POKE  1025,0  :  POKE  1026,5  :  LIST-7 

The  first  five  lines  cannot  contain  embedded 
spaces,  and  each  one  must  contain  exactly  45  X's. 
Since  all  five  are  identical  except  for  line  numbers, 
you  can  type  in  the  fir.st  one  and  use  the  screen 
editor  to  duplicate  it. 

2.  RUN  the  program.  This  mu.'it  be  done  for 


Program  2.  Apple  Version 

Since  both  the  PET  and  the  Apple  store  programs 
internally  in  the  same  ivay.  Program  I  (for  the 
PET)  only  has  to  be  adjusted  to  account  for 
memory  differences.  PET  programs  .start  at 
$0400,  Apple  programs  at  $0800.  so  an  offset  of 
1024  must  be  added  to  memory  references,  and 
the  "line  link"  bytes  in  tine  seven  must  be  changed 
from  $0500  to  $0900.  Free  memory  for  your 
machine  language  program  would  begin  at  2054 
and  end  at  2302.  This  assumes,  of  course,  Apple- 
soft in  ROM.  If  your  machine  stores  programs  in 
a  different  area  of  memotj,  the  program  will 
have  to  be  changed  to  reflect  this.  Remember  that 
lines  0-4  must  contain  exactly  45  X's. 

0  REM  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxx 

1  REM  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxxxx 

2  REM  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxx 

3  REM  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxx 

4  REM  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxxxx 

,5   IF  PEEK  (2303)  THEN  STOP 

6  FOR  I  =  2054  TO  2302  :  POKE  I,  88  : 
NEXT 

7  POKE  2049,  0  :  POKE  2050  ,  9  :  LIST 
-  7 


EnierThelinilDiinensioa 


The  Dimension  of  Mind  is 
an  extension  of  sight  and 
sound.  A  dimension  whose 
only  boundary  is  imagina- 
tion. These  same  character- 
istics are  inherent  in  the 
extraordinary  line  of  hard- 
ware and  software  products 
manufactured  by  UMI  for 
Commodore's  VIC,  PET, 
and  other  micro-computers. 
UMI  offers  micro-computer 
users  unique,  innovative 
entertainment,  educational, 


and  professional  programs 
on  tape  cassette  oron  UMI's 
own  durable  cartridges.  UMI 
also  provides  memory  ex- 

■e-s"m-. 

UMI  1982  CATALOG 

UNITED  MICROWARE  IND.JNC. 
3503  TEMPLE  AVE.,  SUITE  C 
POMONA,  CA        91768 

NAME . . 


pansion  devices,  communi- 
cations programs,  as  well 
as  programmerand  hobby- 
ist aids. 

To  begin  your  journey  into 
The  Dimension  of  Mind, 
please  mail  attached  coupon 
to  receive  UMI's  1982  Cata- 
log or  call  (714)  594-1351. 
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united  microuuare  industries,  inc.  •  3503  temple  avenue  •  suite  c  •  pomona,  California  •  91 768 
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things  to  work  out  properly.  If  all  is  well,  lines  0-7 
will  LIST  automatically.  Notice  that  line  0  has 
grown  imcommonly  large  while  lines  1  through  4 
have  disappeared.  (If  something  else  happened, 
you  have  entered  things  incorrectly.  Reset  your 
computer  and  start  again.) 

3.  Delete  lines  5,  6,  and  7. 

Your  BASIC  program  now  begins  with  a  255- 
byte  dummy  line.  The  249  X's  occupy  memory 
locations  1030  through  1278,  and  you  can  replace 
them  at  any  time  with  your  machine  language 
program,  which  you  can  insert  by  using  POKEs  or 
the  monitor.  With  two  exceptions,  the  BASIC 


Program  3.  Atari  Version 

The  following  program  will  link  the  first  five 
lines  of  REM  statements  into  one  large  REM 
slaiement.  This  u'ill  reseiue  249  bytes  of  free 
mt'iiwiy  within  a  BASIC  program. 

Each  REM  statement  should  Iiave  exiicth 

45  X's.  The  p^vgram  will  print  the  starting  and 
ending  addresses  of  the  X's  in  memory.  You  can 
POKE  in  machine  language  or  other  data  here, 
and  lohen  the  program  is  SAVEd  or  LOADed, 
line  zero  will  keep  the  data  POKEd  in. 

An  Atari  BASIC  prog) am  can  start  at  any 
.location  in  memory,  so  if  you  are  not  sure  that  the 
program  will  always  he  in  the  same  place  in 
memory,  you  should  make  your  machine  language 
relocatable. 

0  REM  >=5KXX;^«K>W,XXXXXXXXi§<y;«5<XX^ 

1  REh  X»&-^XK<m&«XXXXXXXXX)O0<XXXXXXXXXX 
XIKXXXXXXXXX 

2  REh  »'XXXXXXXXX!«XXXXXXXXXXXXXXXXXXXXX 
XXXXXKXXXXX 

3  REM  XXK'<XXXX>!XXXXXXXXX>?XXXXXXXX;=<XXXXXX 
XXXXXXXXXXX 

4  REM  XXKXX'XXXXX.XXXXXXXXXXXX.XXXXXXXX'XXXX 
XXXXXXXXXXX 

10  AD0R=PEEK<136>+256*PEEK(137> 
20  POk-E  hDDR+2..255  =  F'0KE  RE)[JR+3.255 
30  FOR  1=0  TO  3  =  FrjR  J=0  TO  STROKE  ADDR+5 
l*I+58+J>88^h£XT  J4eXT  I 

46  ?  "Reset-^Jed  fteraory  starts  at  ";A0ClR+5 
:?  "Ends  at  ";AD0fi:+253 

50  ?  "249  BYTES" ^BC 


(Line  6  after  concatetiation: ) 

0  RtM  XXXXX';<XXXXXXXXX'^iXXX>?XXXXXXX>iXXXXXX 
XXXXXXXXI^^XXXXXXMXXXXXXl'OCXl'CXXXXXXXXXJ'lXXX 
XXXXXXXXXXX'XXXXXXXXXXXXXXXXXXXXXXXXXXXXX 
XXXXXXXXXXXXXX>O^XXXXXXXXXXXX.XXXXXXXXXXXX 

xxxxxxxxxxxxx7.xxxxxxxxx:'<xx;>(xxx'xxxxxxxxxx 

XI-iXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXKXXX 

xxxxxxxxxxxxx;>'>; 


Program  4.  VIC-20  Version 

VIC  programs  are  stored  from  location  (hexade- 
cimal) $1000,  rather  than  from  $0400  as  is  the 
case  of  the  PETICBM,  so  an  offset  of  (decimal) 
3072  bytes  must  be  added  to  the  POKEs  and 
PEEKs.  ALso,  tiie  "line-link"  pointer  at  line 
.seven  must  be  changed  to  point  at  $1 100  rather 
than  $0500.  Note  thai  if  you  have  the  memory 
expansion  module,  your  programs  xMl  be  stored 
at  $0400,  just  like  PETICBM  programs,  so  you 
should  use  Program  I.  Remember  that  lines  0-4 
mttst  contain  exactly  45  X's. 

0  REM  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxx 

1  REM  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxx 

2  REM  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxx 

3  REM  xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 
xxxxxxxxxxxx 

4  REM  XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX 

xxxxxxxxxxxx 

5  IF  PEEK (4351)  THEN  STOP 

6  FOR  1=4102  TO  4350  :  POKE  1,88  :  NEXT 

7  POKE  4097,0  :  POKE  4098,17  :  LIST  -7 


program  doesn't  care  what  you  put  in  these 
locations. 

First,  your  ML  program  must  not  contain  any 
OO's.  This  restriction  exists  becau.se  BASIC  inter- 
prets OO's  as  line  delimiters,  even  when  they  are 
part  of  a  REM  statement.  The  second  restriction  is 
that  your  machine  language  cannot  include  anv 
CB"s'{203  decimal);  CB  is  undcfmcd  within  BASIC, 
and  always  gives  a  PSYNTAX  ERROR.  Careful 
machine  language  programming  can  cope  with 
these  two  restrictions  in  almost  every  case. 

Once  you've  put  your  ML  into  the  dummy 
line,  it  will  list  as  gibberish,  because  PET  is  trying 
to  interpret  it  for  screen  printing,  and  it  ccmtains 
some  unprintable  things. 

After  line  0  has  been  set  up  as  described  above, 
you  can  program  in  BASIC  to  your  heart's  content, 
and  yoin-  ML  won't  be  affected.  When  you  SAVE 
or  LOAD  the  BASIC  program,  the  ML  will  go 
right  along  with  it  as  part  of  line  0.  You  can  add, 
delete,  or  change  program  lines  at  will,  but  don't 
try  to  edit  line  0,  because  the  screen  editor  will 
trimcate  it  to  80  characters.  Changes  to  line  0  must 
be  made  by  POKEs  or  with  the  monitor. 

The  method  described  above  will  set  aside  one 
249-byte  block  for  machine  language  programs, 
but  what  if  you  need  more?  Program  5  will  reserve 
up  to  2739  bytes,  on  the  PET/CBM  which  should 
be  more  than  enough  for  any  application.  It  will 
establish  up  to  nine  dummy  lines,  will  tell  which 
and  how  many  memory  locations  are  reserved  for 
ML,  and  will  erase  itself  when  it's  finished.  It  re- 


Give  your  mind 

some  fresh  air 

and  exercise* 


^^s^^^ 


0\\\s  ATARI*'  ^:ould  combint'  m)  mut'h  learnmi:  with 
sti  miich  fun.  ATARI  professionals  h.ivc  designed  a  com- 
pTL'ht'nsive  computer  curriculum  offering  practical, 
sraTC'of-rhc-arr  theory  and  hands-on  experience  for  be- 
ginner to  advanced  levels.  Experienced  campdircclors 
hiivc  heen  selected  to  cix^rdinaif  a  full  program  of  Sfxirrs. 
recreation  and  stKial  activities  Y^un^  people  10- IH 
can  attend  twc>4-wcck  scissions  m  July  and  August  ai  tour 
cntTipKxrationsin  Pennsylvania.  North  Carolina. 
Wisconsin  and  sctuihern  California  Space  is  limited,  so 
retri^^ter  now.  For  a  full  color  brivchure  and  application, 
u-riie  Depanmer^t  BB.  40  East  Mth  Srreet.  New  York. 
NY  10016  (Please  include  your  phone  number)  Staff 
iipplicanrs  should  apply  in  writing  ■ 

CaIIioII-frce800-847-4l80iN  Y  i/Ix . 

State  and  Canada  call  collect  jBIARI 

lu-mAimv  COMPUTCRCAMPS 


STATISTICS 

FOR 

RESEARCHERS 

R-STAT 

Friendly,  eosy  to  use, 
well  documented. 

INCLUDES: 

#  Database  with  transformations 

•  ANOVA  N  -  way 

•  Analysis  of  COvariance  One  -  way 

#  Stepwise  Multiple  Regression. 

(with  Ridge -regression) 
9  Univariate  Statistics 
9   Muiitple  range  tests 

#  Crosstabs 
9  t  -  testa 
9  GmphicB 

•  Menu-drivon 


DISKETTE 
&  MANUALS 


$ 


350 


00 


rATARI^iDOSII- 


For  a  FREE  Brochure  or  iurther 
miomiation  please  call  or  write. 


DSC 


P.O.BOX  1005 
CENTElftlJA.  WA  98SJ1 
(206)736-7714 


VISA  &  MASTERCHARGE  ACCEPTED 


PET  TERMINAL  EMULATOR 

Tum  your  CBM  8032*  into  a 
ADDS  REGENT  100     " 
ADM  31     * 
Tdevideo  950     "■ 

Baud  rates  ISO  to  4800; 
wittiout  topping  ctionacters. 

For  BASIC  4.0  ROMS 
$175.00 

AMPLIFY,  INC. 

2325  MacBride 

Iowa  City,  la  52240 

319  351-4775 


•  OofTimoclort,  Inc. 
••  AAte  Regwit.  hCi 
+   Loot  Si*^w,  he. 


Teach  your  commodore 
to  use  the  telephone. 


Telecommunicate  with  McTerm 


Don't  miss  out  on  the 
computer/telephone  revolution. 
Witn  our  McTerm  package  and  a 
modem,  your  Commodore 
becomes  an  intelligent  terminal. 
You  can  interact  with  large  and 
small  computers  anywhere  in 
the  world. 

Access  databases  like  the 
Source™,  or  MIcroNet™,  or  DOw 
Jones  for  up-to-the  minute 
news,  sports,  stock  market 
reports,  etc.  write  programs  on 
your  micro  and  run  them  on 
distant  mainframes. 


ivlcTerm  actually  saves  you 
money  and  time  while  you  use 
it.  There's  no  need  to  read  data 
iine-by-line  as  you  receive  it 
Instead,  you  can  quickly  save  it 
all  to  disk  or  printer  and  sign- 
off.  You  save  on  expensive 
computer  time  and  long 
distance  phone  rates. 

McTerm  sends  and  receives 
faster  than  anything  else  on  the 
market  —  up  to  1200  baud. 
Adjustable  duplex,  echo,  and 
parity.  Runs  on  any  commodore 
with  Basic  after  version  1.0. 
Works  with  most  RS-232  modems 
and  supports  auto  dial. 


MCTerm  connects  you  with  the  rest  of  the  world. 

Madison  computer,  1825  Monroe,  Madison,  Wl  53711  USA.  608-255-5;;52 
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quires  that  no  line  in  your  main  program  be  num- 
bered lower  than  23. 

These  programs  are  modifying  BASIC  line 
links,  and  taking  advantage  of  the  fact  that,  white 


the  computer's  screen  editor  limits  progratn  lines 
to  80  characters,  BASIC  lets  them  be  as  long  as 
255. 


Program  5: 

:P0KENL-254,NL/256 

Reserving  Up  To  2739  Bytes  On  PET/CBMs 

19 

POKENL-A,NL-256*INT(NL/256)  :PRI 

0    REM    ***    ML    SPACEMAKER    *** 

NT" {CLEAR} LOCATIONS    AVAILA 

1    REM 

BLE    FOR    M.L. :{02    DOWN}" 

2    REM              LOUIS    F.    SANDER 

20 

F0RI=1T0LN: PRINT" {UP} LINE" I-l": 

3    REM             153    MAYER   DRIVE 

"A*I  +  775"TO"A*I  +  1023''    =    24 

4    REM             PITTSBURGH,    PA      15237 

9    BYTES{DOWN} ":NEXT:G0T014 

5    REM 

6    REM    ***    DELETE    ALL    BUT    LINES    14 

21 

PRINT" {02    D0WN}":F0RI=14T022:PR 

-22                                     BEFORE    US 

INTI:NEXT 

ING    THE    PROGRAM. 

22 

F0RI=1T011:PRINT" {UP} "; :NEXT:PO 

7    REM 

KE158,9:F0RI=1T09:P0KE6  22+ 

14    PRINT249*LN"BYTES    SET    UP    FOR    ML 

I,13:NEXT:END 

.       WANT    MORE       Y{03    LEFT}"; 

100 

REM 

: INPUTA$:IFA$<>"Y"THEN21 

101 

REM    *    FOR    ORIGINAL    ROMS,    SUBSTI 

15    PRINT" {CLEAR] {02    DOWN} " : FORI=0T 

TUTE                              THESE    FOR    L 

04:PRINTLN+I"REM"; :F0RJ=1T 

INES    16    &    22: 

045:PRINT":"; :NEXT:PRINT 

102 

REM 

16    NEXT:PRINT"LN="LN+1":G0T017{H0M 

116 

NEXT:PRINT"LN="LN+1":GOT017{HOM 

HOME} ":P0KE158,6:F0RI=1T06 

HOME} " : PGKE525 ,6 : F0RI=1T06 

:POKE622+I,13:NEXT:END 

:P0KE526+I,13:NEXT:END 

17    A=255:NL=1280+A* (LN-1) :IFPEEK(N 

122 

F0RI=1T011:PRINT"{UP}"; :NEXT:PO 

L-1)THENPRINT"ERR0R" :STOP 

KE525,9:FORI=lT09:POKE526+ 

18    FORI=NL-250TONL-2:POKEI,88:NEXT 

I,13:NEXT:END 

*  VIC* PET*  ATARI* 

ASSEMBLEB/EDITOR/LOADER 

Pull  feature  symbolic  assembler,  complete 
with  pseudo-op  capability,  runs  on  5K  VIC, 
old  or  new  PET,  all  ATARI  S, 

Editor  creates  and  updates  source  statement 
library  on  cassette  or  disk. 

Loader  functions  as  stand-alone  program  or 
as  BASIC  subroutine. 

Ability  to  assemble  unlimited  length  pro- 
grams via  segmented-assembly  featijre. 

Clear  complete  user's  manual  includes 
listings  of  all  programs. 


Send  check  or 
money  order  to : 
French  Silk 
P.O-  Box  #207 
Cannon  Falls, 
Minnesota  B5009 


L 


24 


96^ 


J 


■Specify  PET,  VIC.  or 
ATARI  when  order- 
ing. Include  $1.00 
for  postage  and 
handling.  Minnesota 
residents  add  5% 
sales  tax. 


VISA  and  Mastercard  customers  In- 
clude expiration  date,  card  number 
and  a  SI. 00  service  charge. 


VIC   PET  APPLE  SOFTWARE 

j^CRAPW/ICS   •    Igll     (c*t*n    super    fnphlci    ]pick«|«    foe     the   VlC^      Adds    ia 

^    cofTTnicidi       t«      BASIC.      nr«w   detalJcd    picljrei    mine    15}    K    UO   polnti. 

^       HUet    A   Multicolor     grxpSlc    model    on     itme    icieeni     Switch    befwfen     tut 

and    iriphlci     irreeni    wilh     luntlion    key^i  >     Save/laad    puciuro       lo/rrom 

Ijpe    or     dltk.     Requtrci     IK    or     tK    rapandrr.      With    linplr    pro|rjmii     and 

uict-t    (Tunuil.       Price    tlS,    mjnual     only    IS. 

VIC/fIT   VlCitL          -       IpicracTivt       Cimtj     L^iKu^B*^    '     Piogfam   i,oyr    <^»fi    or 
pliV     T^*    ^    J»iT*es     *rcluded.       With       60-       powerful       coiwiindj.       Easy       '0 
le*in.    VIC    version    hai     coloi     {ipquir*s     3  It    oi     »K    cjpjnderl.       Compfeie 
with    uiF.'i    marual.       Pii ce    S3S;    manual     only    )10. 

VIC/FfT    PIPER          -       Ihe      MUSIC    MACHINE     -    ^triYJIfit    way    yet     to    compose, 
conduct     and    play    nxil  ic.    Co*Ticil*te      nvjic       rontrol       at       notei,        rem, 
■^Cfli/fne,       r*peat»,     terrpo,     elc.    Written    in    fa»t    mathine     lanfuate.    With 
iirr^le    conrvoi  i  t  i  on  s     and    user'i    riMnual.     Prnce    %11>,    manual     only    i^ . 

VIC   HimS/MULTICOlOB   OWPHlCS    UTfUTieS    -    Arid    iiaphic.     to   VIC    BASIC, 
H«[)uifet     flO    eitf*    rTtemoiy.     PIftt       romti,        l.n^i       and       hnxi        'n       f  1  nt 
dttlll       -       104    X    IS?    pointli    With     iJnYn'*    prD|rj,nii     and    uier'f    rrvnt^al. 
Price    SIS;    mjnul  1     only    H. 

PET    TIWT    PfclCll     PIUS+    ■    ittuirturi'd     langua^^       alternative       to       BaSiC. 

With       Editor,       Compiter       and    Inlrrpfctrr.    All     pi O^ ■ arn^l  n(    canitiutli 
lupporled.    Wllh    uier'j    manual.    Craph.ci       or       nun -j i *ph i c i       veriionl. 
For       NEW/4. 0/JltOJ2.          W/gr  iph  i  c  i  (  1 JK  ]        -    dilk     S^Oj     caMe(t«    1S5,       W/n 
iraph!i:*n6K+^-    riiik     135;     ca^^eilP    HO.    manual     only    VIO. 

^'^AfPLI     M    DTNASOFT    P«»ciI    -    tonfjlrl*    P*na  1     <1* v*  1  Opff^iM        »V»lfm      with 
<*       Tdilor,          CixTpMtr,        lftt**p(eifeF       and       Supeiwiior.       Alt       p  i  d|  r  ainni  ni 
conitructl     and    data     lypet:     icatari,     char,     array.       pointer,        inletei. 
Hirpi.       loret       and      machine     laniuaRe     tnlrrlacr.    With    tangle    prOgfamt 
and    uspi'i    manual.      Hi  ik    150,    Diik   with      co«t<>  1  el  e      (fiachii-.e       :rt*d*hle 
lource    code    IBS;    manual    only    )I0. 

PET    TINY  BA5IC  COiPlLER             -       Producer    true    b^tii    cnde.     ^upporti    all 
Moai  mi    point     op«'»ti(ini-     Suhiei     of     ihe     full     PET       BASIC.         Compiler 
1  M  t  1  nt      optional       with    16K    vei^non     (incJuriedl.       Wit^i    uier'i    manual- 
Fof    OLn/NEH/4.0/a03J    anri    RK-.       Price    ilS;    mafiual     on  1  »    tS. 

PET   MACHINE    LAHCUACE    ajlOf    -Now    In     it*    ninth      o^ini.nj.       L*.afn       [h.- 
Kid<}en       lalenti       nil       your       Old,    New   oi    4,n    Rofn    PET/CBM.     in*     roulinei 
lullv    detailed.    Price   f9    (in    foreign}. 

^ABACUS    *    Peatft  ilul  ly     era*  ted   Chtneje     ibiCui.       T^ach    cb  1  1  df  en       ha  i  .  c  i 
^       of       math       or       uie      Ji        lovely       decorAtion.    With    liet    ^0*    ftagc    runual 
cxpllinlfiB    ulr.     P'ic*    114.95     -    H  .(\^    poslaj*     [S4.l)l!    fareifnl. 

mrfumi 

ABACUS  SOFTWARE                     f^M^    ^^^H  ■ 

P.  0.  Box  7211                              '(lff,Ftll!lDTil         VISA'      ■ 

Rf«nri   B«piri«    Mirhijun     iDRin       I^DHIIH^                               Hj 

lllltililll 

Unlfii    nnlr 
Foiri|n      at 
otdcri   jTtjil 

BIB/  B'!l1-B5nO                  ~                      ■ 

d.     orlcei     are     loi     cailrlte.       Add    SI. 00    per    di»k       piclciBe.       ■ 

den     add    IS^OO    per    package    of    S  3 .  OTI  Tor    rriinu*!    onlv<       All       ^1 

be    prepaid    i  n   US    CtolT*!*,    VISA,    Hi=,    ACCESS.     Euiocard.             ^ 

COLOR 
CHART 


COLOR  VIDEO  BOARD  FOR  PET,  AIM,  SYM. 


$139.95 


COLOR  CHART  is  a  new  color  video  generator  board  that  can  be  used  to  provide  color  CRT  capability  for  the  COMMODORE 
PET.  ROCKWELL  AIM  and  SYNERTEK  SYM.  The  COLOR  CHART  board  plugs  into  a  4K  ROIVt  socket  and  with  two  additiorial 
connect  ions  appears  as  4K  of  RAM.  COLOR  CHART  has  several  modes  of  operation  from  a  32  character  X  1 6  line  alphanumeric 
mode  in  eight  colors  to  a  high  resolution  graphic  mode  with  128  X  192  controllable  pixels  in  two  colors.  COLOR  CHART 
HIGH  RES.  GRAPHICS  generates  a  composite  video  signal  that  can  be  used  with  a  color  monitor  or  a  TV  set  and  a  RF  modulator 


8  COLORS 
ALPHANUMERICS 


NEED  HIGH  SPEED  RS232  SERIAL  I/O  FOR  PET,  AIM,  SYM? 


Poftmaker  is  the  answer'  Two  ACIAs  and  a  socket  for  a  ROM 
allow  Portmakerto  plug  into  a  ROfvl  socket  and  still  allow  use  of 
the  ROM,  The  serial  ports  appear  as  the  top  eight  bytes  of  the 
ROfVl  Full  bipolar  RS232  buKering  is  provided  Baud  rate  can 
be  jumped  from  4800  to  300  baud 


Portmaker    dual  serial  port    $69.95 


^^^ 


>ii 


COM  PACK 
$129.95 


INTELLIGENT  TERMINAL  COMMUNICATIONS  PACKAGE 

Compack  IS  the  Intelligent  Terminal  package  you  have  been  waiting  for.  A  new  STANDARD 
TERfvllNAL  PROGRAM  from  Eastern  House  Software  combined  with  a  special  single  PORT- 
fvlAKER  provides  Ihe  highest  performance  available  for  the  PET  The  package,  complete  with 
RS232  cable,  is  available  on  Commodore  4040  or  PEDISK  diskette 


EXCHANGE  8"  DISKETTES  WITH  MINI'S,  MAINFRAMES  -  IBM  3740 
[     Pll^lSKII     ) 

FLOPPY  DISK  FOR  PET,  AIM,  SYM 
PEDISK  II  SOFTWARE 


PEDISK  is  the  high  performance  IBM  compatable  (loppy  disk  system.  Available  for  PET,  AIM.  or 
SYM  in  both  5"  and  8'  versions.  The  5  system  provides  an  economical  single  disk  that  can  be 
expanded  Buy  a  single  disk  now,  add  more  drives  later  The  8 '  system  provides  (uH  IBM  3740 
compatibility.  A  new  program,  EXCHANGE,  even  allows  PEDISK  to  read  and  write  ASCI  I  files  to 
IBM  compatible  computers, 
SINGLE  5'  DISK  SYSTEM  (540-1)  S595.00  SINGLE  8"  DISK  SYSTEM  |877-1)  S995.00 

Spacemakerll  $39.95 


PAPERM ATE     WORD  PROCESSOR S    50,00 

MAE  '  MACROASSEMBLER/EDITOR SI  69  95 

FLEXIFILE  II  -  DATA  BASE  fvlANAGER S    60  00 

lLillFOt''rH+  •  complete  FORTH  system         .    .        S    7500 
IBM  EXCHANGE  •  read/write  ACSII  (lies  SI  25  00 


Switch  1  of  4  ROMs  or.  a  single  board 
Slide  switch  electronically  controlls  se- 
lection, noglilches  Remote  Control  switch 
capability 

Romdriver $39.95 

Remote  Control  switch  output  board 

ROM/10 $   9.95 

Software  for  ROMDRIVER- 


MICROTECH] 

PO   Bd«  102    •    LAHK3H0HNE.  PA  19047 
215-757-0284 


Model  EP-2A-87 

EPROM  Programmer 

The  Model  EP-2A-87  EPROM 
Programmer  has  an  RS-232 
compatible  interface  and  in- 
cludes a  2K.  4K  or  8K  buffer. 
Seventeen  RS-232  commands 
allow  another  computer  to 
download  or  remotely  control 
the  Programmer.  INTEL, 
TEXTRONIX  OR  MOTOROLA 
formats  are  supported.  The 
buffer  may  be  edited  directly 
from  a  CRT  and  EPROIUS  can 
be  copied  off-line.  Power  re- 
quirements are  ll5v  50/60 
Hertz  at  15  watts. 

EP2A-871     Programmer  with  2K  Buffer $575.00 

EP-2A-87  2     Programmer  with  4K  Buffer $650.00 

EP-2A-87-3     Programmer  with  8K  Buffer $725.00 

Non-Standardvoltage|220v,240v.orl00) $  15.00 


2816 $36.00 

2704 18.00 

2758 18.00 

MCtvl68764  36,00 

2764 36.00 

2564 36,00 


Optimal  Technology,  Inc. 

Phone  (804)  973-5482 


Personalitv 

Modules 

PI^-0 

IMS  2708 

$18.00 

P1^-5E 

pl^-1 

2708 

18.00 

PI^-6 

PM2 

2732 

34.00 

prvi-7 

PM-2A 

2732A  

34.00 

PM-8 

PM-3 

TMS2716 

26.00 

PM9 

PM4 

2532 

34.00 

PM-10 

PM5 

2716 

18.00 

SA-64-2 

2564 

39.00 

SA-64-3 

Blue  Wood  127 


Earlysville,  VA  22936 


Single  Board  Computers           Bare  Board 

Kit 

Assm. 

80-153  Ik  RAM  2k  EPROM               $19.95 
80-280  Ik  RAM  2k  EPROM              $19.95 
81-260  2k  RAM  4k  EPROM               $39.95 
81-030  4k  RAM  16k  EPROM            S89.95 
8085  3  chip  system                        $24.95 
8088  5  chip  system                          $29.95 

$  89.95 

$119.95 

$149.95 

•S249.95 

$110.95 
$129.95 
$199.95 
$349.95 

Apple  11  boards                         Bare  Board 

Kit 

Assm. 

79-295  Parallel  I/O                          $19.96 
a  1  - 1 32  A-  D  1 6  Channel                    $29.95 
80-085 12k  EPROI^  (2716)               $39,95 
80-244  EPROM  PROGRAMMER     $24.95 
80-144  Display  add  +  data              $25.95 
80-297  Parallel  Prlnterlnterface 
Extender  Board 
81-088  Speech  Synthesizer  (Votrax  SC-01) 

$59.95 
$69.95 
$49.95 
$39.95 
$42.95 
$69.95 
$12.95 

$  69.95 
S  89.95 
$  59.95 
S  49.95 
S  49.95 
$  79.95 

$139.90 

Other  Products                          Bare  Board 

Kit 

Assm. 

CRT  Controller                                $39.95 
79-287  A-D  and  D-A                       $19.95 
79-282  3  S  Switch  1  ch.                   $  6.95 
79-282  S  S  Switch  4  ch.                   $24.95 
80- 1 60  -F  5  Vol  1 500  Ma.                  $  8.95 
80-161  ±12  Vol!  120  Ma.                 $  8.95 
61-120  Parallel  Input  Speech  Synthesizer 

Send  for  complete  Gala  log  and  OEM  pricif 

'Partially  Populated  price. 

$59.96 

$10.95 

$   79.95 
$  13.95 

$39.95 
$16.95 
$18.95 

$  49.95 
$  20.95 
$  22.95 
$149.90 

>g. 

1 

^  John  Bki>l  Enc^ixk 

KltlNfi 

,  iNc:. 

ALL  PRODUCTS  ARE  AVAILABLE  F  ROM  JOHM  BELL  EHQINEERINQ,  IHC. 

1,^1                     lUUChNlbKbl..  SANCAHLUS,  CAWU/U                    j  .iu| 

ADD  SALES  TAX  It^  CALIFORNIA 

ADD  5»A  SHIPPING  &  HANDLING  •  3V.  FOR  ORDERS  OVER  S100 

10%  OUTSIDE  U.S.A. 

SEND  FOR  CATALOG         (415)  592-8411 

WILL  CALL  HOURS:  9am  -  4pm 

SPECIALS  on  INTESRATED  CIRCUITS 


6502 

7.45 

10/6-9S 

50/6.55 

100/6.15 

6502  A/651 2A 

8.40 

10/7.95 

50/7.35 

100/6.90 

6520  PIA 

5.15 

10/4.90 

50/4.45 

100/4.15 

6522  VIA 

6.45 

10/6,10 

50/5.75 

100/5-45 

6532 

7.90 

10/7.40 

50/7.00 

100/6.60 

2114-L200 

3.75 

25/3-50 

100/3,25 

2114-L300 

3.15 

25/2,90 

100/2,65 

2716  EPROM 

7,00 

5/6.45 

10/5.90 

2532  EPROM 

14.50 

E116Hllickl2Ki 

8  CMOS  RAi 

14.50 

4116 

1  ttr  IT 

Zero  Insertion  Force  24  pin 

Socket 

2,00 

6550  RAM  (PET  8K) 

12,70 

S-100  Wire  Wrap  Socket 

2,40 

A  P  Products    15%  OFF 
APHobby-Blox    15%  OFF 


MODEM  SPECIAL      $99 

SIGNALMAN!  Mkl  from  Anchor  Automation 

DIRECT  CONNECT  Modem  wilhRS232  Cable  and  Conneclor 
included.  Fully  compatible  with  all  Bell  103  modems  0  to 
300  bps,  full  duplex.  Irequency  stiilt  keyed  modulation,  auto- 
matic ANSW/ORIG  selection,  direct  conned,  audible  lone 
earner  detect  indicator,  seK-contained  batlefy  powered 


PET/CBM  Version  (Mkl  P)  $1 69 

For  Commodore  Computers,  the  Signalman  Mk1P  includes 
conneclor,  C3t]'g,  and  machine  language  software 


STAR  MODEM 

RS23Z  MODEM 
IEEE  486  MODEM 

RS23Z  ccin 

IEEE  488  CCin 


Pientice/Livermote  Data  Systems 

SALE  $1Z8 

SALE  $199 

$170 

$270 


We  carry  Apple  11+  from 
Bell  &  Howell 


IBK  RAM  for  Apple 


95 


I11IIFOBTH+  (or  Apitit  II 

S75 

A  full-featured  FORTH  with  entiancements. 

Confonns  to 

FORTH  Interest  Group  standards. 

REVERSAL  (Spracklen)    32K  Apple 

26.00 

Data  Manager  |  Lulus)  24  K  Apple 

40,00 

Data-Graph  (Boyd)  48K  Apple 

40.00 

App(e  II  Users  Guide  (Osborne) 

12.00 

Introduction  to  Pascal  (Sybex) 

10,30 

Pascal  Handbook  (Sybex) 

12.00 

Musical  Applications  of  Micros  (Chambertin) 

20,00 

User  Guide  to  the  Unix  System 

13 

6502  Assembly  Language  Subroutines 

11 

PET  Fun  and  Games 

a 

CP/M  Handbook  (with  MP/M)  Zaks 


252  Bethlehem  Pike 
Col  mar,  PA  1891 5 


11.85 


commodore 


CBM-PET  SPECIALS  „„  ^^e 

8023  Pnnter -136  col,  ISOcpsbi-direclional  (995)    775 

8300DaisyWheeI-40c:psbi-directiona!  (2250)  1750 

8032  80  X  25  CRT,  business  keyboard  (1495)  1 100 

Super  Pet  (1995)  1650 

8096  Board  (extra  64  K  RAM  for  8032)  (500)    400 

8050  Dual  Disk  Drive  -  1  megabyte  (179S)  1345 

8250  Dual  Disk  Drive  -  2  megabyte  (2195)  1760 

CBM  IEEE  Modem  (395)    199 

4016  full  size  graphics  keyboard  (995)    795 

4032  full  size  graphics  keyboard  (1295)    999 

4040  Dual  Disk  Drive  -  330.000  byles  (1295)    999 

2031  Single  Disk  Drive- 165,000  bytes  (695)    550 

4022  Tractor  Feed  Printer  (795)     630 

C2N  External  Cassette  Deck  (75)      65 

Used  CBM/PET  Computers  CALL 

WE  WILL  MATCH  ANY  ADVERTISED  PRfCE 


***  EDUCATIONAL  DISCOONTS  *** 

i\ifZ  PET/CBM  Computin,  ntilve  I  FREE 


PETSCAN  J  $345  base  price. 

Allows  you  to  conned  up  lo  20  CBM/PET  Computers  to 
shared  disk  drives  and  printers.  Completely  transparent  to  the 
user  Perfect  for  schools  or  multiple  word  processing  con- 
Itgurations, 


VIC  20 

VIC  1515  Printer 
VIC  3K  RAM 
VIC  8K  RAM 
VIC  16K  RAM 
VIC  1540  Disk  Drive 
VIC  Invaders 
VIC  Jupiter  Lander 


259 

335 

36 

54 

112 

500 

24 

24 


VIC  Superslol 
VIC  Super  Alien 
VIC  Maze  in  3-D 
VIC  Cosmic  Debus 
VtC  Amok  (UMI) 
VIC  Snakman 
VIC  Rubik's  Cube 
VIC  Night  Rider 


24 
24 
12 
9 
17 
13 
13 
11 


TNW  1 000  Serial  Interface  110 

TNW  488/103  with  OAA  450 

Compulels  First  Book  of  PET  /CBM  1 1 

WordPro  3  Plus  -  32K  CBM.  disk,  punter  195 

WordPro  4  Plus  ■  8032,  disk,  printer  300 

OZZ  Data  Base  System  for  CBM  8032  335 

VISI CALC  for  PET  ATARI ,  of  APPLE  190 

SK-KIT-PETROM  Utilltlti  40 

Programmers  Toolkit  -  PET  ROM  Utilities  35 

PET  Spacemaker  II  ROM  Swilcti  36 

2  Meter  PET  to  IEEE  or  IEEE  to  IEEE  C*le  40 

Dust  Cover  fOf  PET  8 

IEEE-Parallel  Printer  Interface  for  PET  110 

IEEE-RS232  Printer  Interface  for  PET  120 

Tlie  PET  Revealed  12 

Library  of  PET  Subroutines  12 


4  PART  HARMONY  MUSIC  SYSTEM  for  PET 

The  Visible  Music  Monitor,  by  Frank  Uvinson.  allows  you  to 
easily  entef,  display,  edit  and  play  4  part  harmony  music. 
Includes  whole  notes  thru  64ths  (with  dotted  and  triplets), 
tempo  change,  key  signature,  transpose,  etc,  TTw  KL-4M 
unit  includes  D  to  A  converter  and  amplifier  ready  to  hook  to 
your  speaker, 
KL-4M  Mnk  Bnrt  wli  VMM  ritirani  teo 


DISK 
SPECIALS 


100/1,85 

100/1,85 
100/1,85 


SCOTCH  (3M)  5"  10/2,45     50/2,35     100/2,30 

SCOTCH  (3M)  B"  10/2,60    50/2,45     lDO/240 

WE  STOCK  VERBATIM  DISKS 

Try  the  new  Verbatim  Head  Cleaner  Kits 

BASF  5"  or  B"  10/2,00    20/1,95 

Wabash  5"  10/2,00    20/1,95 

Wabash  8"  10/2,00    20/195 

WE  STOCK  MAXELL  DISKS 

Diskette  Storage  Pages  10  for  3,95 

Disk  Library  Cases  8"  -  2,85      5" -2,15 

Disk  Hub  Rings  8"  ■  50  @  7,50      5"  •  50  @  6,00 

CASSEnES-AGFAPE-611  PREMIUM 

High  output  low  noise,  5  screw  housings, 
C-10  10/,56    50/50     100/,4B 

C-30  10/,73     50/,68     100/66 

All  olhef  lengths  available.  Write  !of  prk:e  list 

SPECIALS 

EPSOil  MX-80  PrlKtir 
EPSOU  lllX-80  F/T  Prlntir 
EPSON  MX-70  Friirtir 
EPSON  MX-)  00  Piinlir 

Centronics  739  Printer  with  dot  graphics  575 

STARWRITEfl  Dilif  WtHl  Prtilir  144s 

Zenith  ZVM-121  Green  Phosphoc  Monitor  119 

Amdek  Color  Monitor  355 

DC  Hayes  Smartmodem  210 
Watanabe  Intelligent  Plotter    1195              6-Pen    1445 

SMC  BM12A  Green  Phosphor  Monitor  105 

BMC  BM1400BLUC  13"  Color  Monitor  285 


ALL  BOOK  ind  SOFTWARE  PRICES  DISCOUNTED 


Synertek  Systems 


SYM-1  MIcrDComputer                    SALE  199 

SYM  BAS-1  BASIC  or  RAE  1/2  Assembler  85 

KTM-2/80  Synertek  VKJeo  and  Keyboard  349 

ICrM-3/80  Synertek  Tubeless  Temilnal  385 


TjemZff 


data 
systems 


290-80  64  K 

290-82  64K,  1  double  dens,  drive 

289-0  4aK 

289-1  4BK.  1  drive 

Z67  1 0  Megabyte  +  Floppy  Drive 

Z37  1  3  Megabyte  Dual  Floppy 

225  High  Speed  Printer 

219  Video  Terminal  (VT-52  compatible) 

ZVM-121  Green  Phosphor  Monitor 

All  Zenith  Software  discounted 


2170 
2395 
1950 
2150 
4455 
1495 
1195 
670 
119 


ATARr 

SPECIALS 


800  Computer 
400  ■  16K 
BIO  Disk  Drive 
825  Printer 
850  Interface 
Inside  Atan  DOS 
Paddle  Pair 
Joystick  Pair 
16KRAM 
32KfWM 
Pilot 

Write  for 


595 

339 

449 

629 

175 

18 

19 

19 

69 

99 

66 


Microsoft  BASIC 

MISSILE  COMMAND 

ASTEROIDS 

STAfl  RAIOERS 

Space  Invaders 

Music  Composer 

Chess 

Super  Breakout 

PJIC-MAK 

CENTIPEQE 

First  Book  of  Atari 


72 
32 

32 

32 
36 
45 
30 
30 
35 
3B 
11 


prices  on  other  Atan  items 


21 5-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG 

Add  SI  -25  per  order  for  shipping.  We  pay  tjalance  of  UPS  sui1ai» 
ct)arges  od  all  prepaid  orders.  Prices  listed  are  on  cash  disixiunt 
basis.  Regular  prices  slightly  higher.  Prices  subject  to  Change, 


KMMM  Pascal  for  PET/CBM 


$85 


A  subset  of  standard  Pascal  witii  extensions. 

■  Macliine  language  Pascal  Source  Editor  with  cursor 
oriented  wirxlow  rnode 

■  Machine  Language  P-Code  Compiter 

-  P-Code  to  tnacttine  language  translator  for  optimized 
object  code 

■  Run-time  package 

■  Floating  point  capability 

■  User  manual  and  sample  programs 

Requires  32  K  Please  specify  configuratiod 

EARL  for  PET  (disk  le  based)         $65 

Efltif,  AuifflUir,  DilKitir,  Utilar 
Generates  relocatable  object  code  using  MOS  Tectnidogy 
mnemonics.  Disk  file  input  (can  edit  files  larger  than 
memory),  links  .multiple  object  preigrams  as  otie  merrtory 
load  Listing  output  to  screen  or  printer.  Enfianced  editor 
operates  in  botti  command  mode  and  cursor  oriented 
"window"  moda 

RAM/ROM 
for  PET/CBM 

4K  or  8K  bytes  of  soft  ROM  with  optional 
battery  backup. 

RAM/ROM  is  cmpalible  witfi  any  large  keyboard  machine. 
Plugs  into  one  of  the  ROM  sockets  above  screen  memory  to 
give  you  switch  selected  write  protectable  RAM, 
Use  RAM/ROM  as  a  software  develofimeni  tool  to  store  data 
or  machine  code  beyond  the  normal  BASIC  range.  Use 
RAM/ROM  TO  LOAD  A  ROM  image  where  ytxj  have  possible 
conflicts  with  rrme  than  one  ROM  requiring  the  same  socket, 
Possible  applications  include  machine  language  sort  (such  as 
SliPERSORT),  universal  wedge,  Extramon,  etc. 
RAM/ROM  -  -  4K  $85 

RAM/ROM  -  -  BK  1 20 

Battery  Backup  Option  30 

SU  BSORT  by  James  Strasma  $35 

SuDsort  IS  an  excellent  general  purpose  machine  language 
soft  routine  tor  PET/CBM  computers.  Sorts  both  one  and  two 
dimensioned  arrays  at  lightning  speed  in  either  ascending  of 
descending  order.  Other  fields  can  be  subsorted  when  a  match 
IS  fourxl,  and  fields  need  not  be  in  any  special  order.  Sort  arrays 
may  be  specified  by  name,  and  fieids  are  random  length. 
Allows  sorting  by  bit  to  provide  8  categories  per  byte.  The 
routine  works  with  all  PET  BASICS,  adjusts  to  any  memory 
size,  and  can  co-exist  with  other  programs  in  high  memofy. 

SuperGraphics  2.0 

NEW  Version  with  TURTLE  GRAPHICS 

SuperGraphics,  by  John  Fiuharly,  provides  a  4k  machine 
language  extension  which  adds  35  full  featured  commands  to 
Commodore  BASIC  to  allow  fast  and  easy  plotting  and 
manipulation  of  graphics  on  the  PET/CBM  video  display,  as 
well  as  SOUND  Commands  Animations  which  previously 
were  loo  slow  or  impossible  without  machine  language 
subroutines  now  can  be  programmed  directly  in  BASIC  Move 
blocks  (or  fockelships.  etc),  or  entire  areas  of  the  screen  with  a 
single,  easy  to  use  BASIC  command.  Scroll  any  portion  of  the 
screen  up,  down,  left,  or  right  Turn  on  or  off  any  of  the  4000 
(3000  on  B032)  screen  pixels  with  a  single  BAS IC  command. 
In  high  resolution  mode,  draw  verticai,  horizontal,  anddiagonal 
lines  Oraw  a  box,  fill  a  box,  and  move  it  around  on  the  screen 
with  easy  to  use  BASIC  commands  Plot  curves  using  either 
rectangular  or  polar  co-ordinates  (great  for  Algebra,  Geotnetry 
and  Tng  classes ) 

TTie  SOUN  D  commands  allow  you  to  initiate  a  note  or  senes 
of  notes  (Of  even  several  songsj  from  BASIC,  and  then  play 
them  in  the  background  mode  without  intertenng  with  your 
BASIC  program  This  allov/s  your  program  to  run  at  full  speed 
with  simultaneous  graphics  and  music 

Seven  new  TURTLE  commands  open  up  a  whole  new 
dimension  in  graphics.  Place  the  TURTLE  anywhere  on  the 
screen,  set  his  DIRECTION,  turn  him  LEFT  or  RIGHT,  move 
him  FORWARD  raise  or  lower  tiis  plotting  pen,  even  (lip  the 
pen  over  to  erase.  Turtle  commands  use  angles  measured  m 
degrees,  not  radians,  so  even  elementary  school  children  can 
create  fantastic  graphic  displays, 
Specily  machine  model  (and  size).  ROM  type  (BAS  IC  3  or  4) 
SuperGraphics  (disk  or  tape)  S  40 

SuperGraphics  m  ROM  55 

Volume  discounts  available  on  ROW  version  for  schools. 


fir  PCT/CIH  Ctwtira 


Self  Calculating 

DATA  BASE 

REPORT  WRITER 
MAILING  LIST 


FLEX-FILE  is  a  set  of  flexible,  Iriendly  programs  to  allow 
you  to  set  up  and  maintain  a  data  base.  Print  flies  with  a 
versatile  Report  Writef  or  a  Mail  Label  routine.  Pro- 
grammers will  find  it  easy  to  add  subroutines  to  their  own 
programs  to  make  use  of  Data  Base  files. 
RANDOM  ACCESS  DATA  BASE 
Record  size  limit  is  250  characters.  Tfie  number  of  records 
per  disk  is  limited  only  by  the  size  of  each  record  and  the 
number  of  records  per  disk  is  limited  only  by  the  size  of  each 
record  and  the  amount  of  free  space  on  the  disk.  File 
maintenance  lets  you  step  forward  or  tiackward  through  a 
file,  add,  delete,  or  change  a  record,  go  to  a  numbered 
record,  or  find  a  record  by  specified  field.  The  Find  command 
locates  any  record  when  you  enter  all  (or  a  portion  of)  the 
desired  key.  Field  lengths  may  vary  from  record  to  record  to 
allow  maximum  packing  of  inlormation.  Files  may  be  sorted 
by  any  field,  and  any  field  may  be  specified  as  a  key 
Sequential  files  from  other  programs  may  be  convened  to 
Flex-File  lomiaL  and  Flex-File  records  may  be  converted  to 
sequential  (WordPro,  PaperMate,  other  word  processors 
may  also  use  Flex-File  data)  Maximum  record  size,  (iekls 
per  record,  and  order  of  fields  may  be  changed  at  any  time, 
MAILING  LABELS 

With  typical  record  size  of  127  characters,  each  disk  can 
handle  over  1000  records  (about  2800  with  8050  drive). 
Labels  may  be  printed  any  number  wide,  and  may  begin  in 
any  column  position.  There  is  no  limit  on  the  number  or  order 
of  fields  on  a  labef  and  two  or  three  fields  may  be  joined 
together  on  one  line  (like  first  name,  last  name,  and  title),  A 
"type  of  customer"  field  allows  selective  printing 
REPORT  WRITER 

Print  any  field  in  any  column.  For  numeric  fields,  use 
decimal  point  justification  (and  round  to  any  accuracy) 
Define  any  column  as  a  series  of  mathematical  functiots 
perlormed  on  other  columns.  These  functions  include 
arithmetic  operations  and  various  log  and  trig  fijnctiors. 
Pass  results  of  operatkins  such  as  mnning  total  from  row  to 
row.  At  the  aid  of  the  report,  print  total  and/or  average  for 
any  column  Complete  record  selection,  including  held 
within  range,  pattern  match,  and  logical  functions  can  be 
specified  individually  or  in  combination  with  other 
parameters, 

FLEX-FILE  by  MIcltigl  Rlliy  $60 

Please  specify  equipment  configuratiDn  when  ordering. 

Low  Cost  Disk  Drive  for  PET/CBM 

PEDISK  II  from  cgrs  Microtech  is  a  new  disk  system  ready 
to  plug  into  your  large  keyboard  PET/CBM 
PEDISK  II  offers  speed,  reliability.  IBM  compatibility. 
Complete  system  prices  with  DOS  and  cable: 
5*  40  track.  1  drive.  143K  S525 

5'  40  track.  1  drive,  Ze6K  690 

8'  ISM  3740  formal  77  track,  250K  995 


PROGRAM  YOUR  OWN  EPHOMS 

Bnndlng  Imii  far  PET/CBM  $79 

EPROM  Programmer  with  software  (or  all  ROM  versions. 
Includes  all  hardware  and  software  to  program  or  copy 
2716  and  2532  EPROMs 

CBM  Sittwin 

Legal  Time  Accounting  Package  445 
Medical  Accounting  Package 
Cm^i  CBM  Bitiiiu  Siltwin  PKki|i 
Can  be  taitored  to  meet  most  business  reQuirements. 

Technician's  Investment  Analysis  Package  500 

Dow  Jones  Portfolio  Management  129 

Personal  Tax  Calculator  65 

Tax  Preparation  System  445 

Wordcraft  80  Wordprocessor  Package  325 

Pascal  Development  Package  235 

Assembler  Devekwment  Package  99 

Intelligent  Temiinal  Emulator  30 

Softpac-1  (Competitive  Software)  29 


FORTH  for  PET 

BY  L  C.  Cargile  and  Michael  Riley  $50 

Features  include: 

fijll  FIG  FORTH  model 

ail  FOflTH  79  STANDARD  extensions. 

stractured  6502  Assembler  with  nested  deciskm  making 
macros. 

full  screen  editing  (same  as  when  programming  in 
BASIC) 

auto  repeat  key- 
sample  programs. 

standard  size  screens  (16  lines  by  64  characters) 

1 50  screens  per  diskette  on  4040, 480  screens  on  8050. 

ability  to  read  and  write  BASIC  sequential  files 

introductory  manual, 

reference  manual. 
Puns  on  any  1BK  or  32K  PET/CBM  (including  8032)  with 
ROM  3  or  4,  and  CBM  disk  drive.  Please  specify  configuration 
vrfien  ordering. 

Available  soon: 

Metacompiler  for  FOFtTH  S30 

simple  metacompiler  lor  creating  compacted  object  code 
wfiich  can  be  executed  independently  (without  the  FORTH 
system). 


PaperMats 

60  COMMAND 
WORD 

PROCESSOR 

by  Michael  Riley 


Paper-Mate  is  afull-featured  word  processor  for  CBM/PET. 
Paper-Mate  incorporates  60  commands  to  give  you  full 
screen  editing  with  graphics  lor  all  1 6K  or  32K  machines 
(including  8032).  all  printers,  and  disk  or  tape  drives. 

For  writing  text.  Paper-Mate  has  a  definable  keyboard  so 
you  can  use  either  Business  or  Graphics  machines.  Shift 
Icok  on  letters  only,  or  use  keyboard  shift  lock.  All  keys 
repeal 

Paper-Mate  text  editing  includes  fkaating  cursor,  scroll  up 
or  down,  page  fonward  or  back  and  repeating  insert  and 
delete  keys  Text  block  handling  includes  transfer,  delete, 
append,  save,  load,  and  insert 

All  formatting  commands  are  imbedded  in  text  for 
complete  control.  Commands  include  margin  control  and 
release,  column  adjust  9  tab  settings,  variable  line  spacing, 
justily  texL  center  text  and  auto  print  form  letter  (variable 
block).  Files  can  be  linked  so  that  one  command  prints  an 
entire  manuscript  Auto  page,  page  headers,  page  numbers, 
pause  at  end  of  page,  and  hyphenation  pauses  are  included 

Unlike  most  word  processors,  CBM  graphics  as  well  as 
text  can  be  used.  Paper-Mate  can  send  any  ASCII  code 
over  any  secondary  address  lo  any  printer, 

Paper-Mate  functions  with  16/32K  CBM/PET  machines, 
with  any  printer,  and  with  either  cassette  or  disk. 

To  order  Paper-Mate,  please  specify  configuration. 

Plpt^Mlt•  in  (Ilk  >r  tipt  40.00 


BASIC  INTERPRETER      $200 

Designed  to  support  the  CBM  8096  (8032  with  add-on  64 K 
board).  A  full  interpreter  implementation  to  automatically  take 
advantage  of  the  extra  memory  available  to  the  8032. 


BFIGinrnlLidiir- 8032/8050 
BPI  Accauntt  nmlnbli  -  B03Z/t05(I 

Kiyiliii  Softwin 

Complex  Mathematics 
Engineering  Mathematics 
General  Mathematics 
MCARCircuit  Analysis  Program 
Energy  Miser 


300 
300 

12.70 
12.70 
12.70 
21,00 

24,50 


CASK  MANAGEMENT  SYSTEM  $45 

Easy  to  use.  Keeps  track  of  cash  disbursements,  cash 
receipts,  cash  transfers,  expenses  for  up  to  50  categories. 

MICRD-HEVERSI  lor  PET  by  Michael  Riley  1 0 

super  machine  language  version  of  Othello 
Tiniil  ViilM  /  Kit  S  Mnm  by  Michael  Riley  1 0 

two  excellent  machine  language  maze  programs 


252  Bethlehem  Pike 
Colmar,  PA  18915 


21 5-822-7727 


A  B  Computers 


WRITE  FOR  CATALOG 

Add  $1.25  per  order  for  shipping  We  pay  balance  of  UPS  surlace 
charges  on  all  prepaid  orders.  Prices  listed  are  on  cash  discount 
basis.  Regular  prices  sliglitty  higfier.  Prices  subject  to  ctiange. 


&0 


COMPUTE! 


May.  1982,  Issue  24 


This  is  the  concluding  segment  of  a  three-part  review  of 
Microsoft  BASIC  for  Atari.  Included  is  a  demonstration 
program,  illustrating  some  of  the  features  of  "AMSB." 

K^eview: 

Atari  Microsoft 
BASIC  (Part  Hi) 


Jerry  White 
Levittown,  NY 


This  is  the  third  and  final  pari  of  our  series  on 
Atari  Microsoft  BASIC.  A  demonstration  program 
called  ALARM. MSB  has  been  provided  as  an 
example.  I  used  the  file  extension  .MSB  to  indicate 
Microsoft  BASIC  Since  I  Iiave  three  different 
versions  of  BASIC,  I  had  to  have  some  way  of 
knowing  uiiich  version  was  used  in  a  given  pro- 
gram. If  von  have  more  than  one  \ersion  of  BASIC, 
I  suggest  you  use  filename  extensions  .MSB  to 
indicate  Microsoft,  and  .BAP  to  indicate  BASIC 
A  +  .  Programs  in  Atari  8K  B.'VSIC  may  then  be 
identified  bv  having  no  extensioii,  or  by  using 
ASK.or.BAS. 

Read  ihc  introduction  display  messages  founcl 
in  program  lines  310  through  350.  The  user  is 
prompted  to  enter  the  current  hour,  minute,  and 
second,  followed  by  an  alarm  hoin^  and  minute. 
For  example,  enter  the  current  lime  as  hour  9, 
minute  58,  and  second  30.  Then  enter  the  alarm 
h{)ur  as  10  and  the  alarm  minute  as  0.  This  will  set 
the  alarm  for  1  minute  and  30  seconds  from  our 
current  time. 

You  mav  wonder  why  someone  would  want  to 
use  a  computer  as  an  alarm  clock.  In  this  case,  we 
want  to  demonstrate  commands  unique  to  Atari 
Microsoft  liASIC  (AMSB).  Since  our  computer  has 
much  greater  display  capabilil)  than  any  alarm 
clock,  we  can  also  tell  someone  why  the  alarm  was 
set.  The  next  and  final  prompt  savs,  "ENTER 
ALARM  MESSAGE  BELOW:",  this  message  will 
be  displayed  when  the  current  time  and  the  alarm 
lime  are  equal. 

As  you  begin  to  type  this  program  into  the 
computer,  you  will  soon  notice  some  strange  looking 
statements.  The  SETCOLOR  6,9,0  is  not  an  eiTor. 
In  GRAPHICS  0  of  AMSB,  this  sets  the  background 
color  to  dark  blue-grey.  What  ever  happened  to 
SETCOLOR  0,  you  ask?  Color  registers  zero 
through  three  are  used  to  set  the  colors  of  Player 


Missiles. 

At  program  line  190,  notice  the  command 
LINE  INPUT  MESSAGES.  LINE  INPUT  takes 
one  screen  line  of  kcyboarfl  input  and  places  it  into 
a  string. 

At  program  line  200  notice  the  command 
PRINl"  #6  AT  (8,2).  AT  (8,2)  replaces  the  Atari 
8K  BASIC  POSITION  statement. 

You  might  also  tliink  there  is  an  error  in  pro- 
gram line  240.  Notice  that  the  SOUND  command 
contains  five  variables.  That  fifth  variable  is 
optional  and  specifies  duration  in  60ths  of  a 
second  or  jiffies,  Eacb  time  the  current  minute 
changes,  this  sound  will  occur  for  l5/60ths  or  one 
quarter  of  a  second.  Up  to  twenty  pending  SOUND 
commands  may  be  saved  in  what  is  called  the  stack. 
This  permits  )'our  BASIC'  program  to  go  on  about 
other  tasks  while  SOUND  commands  are  executed 
aulomalically. 

If  you  were  to  set  an  alarm  f(n'  more  than  a 
few  minutes  into  the  future,  you  could  shut  off 
your  TV  or  monitor  and  save  a  few  watts.  The 
alarni  sound  is  the  console  hell.  When  the  bell  rings 
twice,  you  could  tinn  your  IV'  Ijack  on  to  read  the 
message. 

This  concludes  our  series  on  Atari  Microsoft 
BASIC.  It  was  mv  intention  to  point  out  its  strengths 
and  weaknesses,  make  comparisons  to  Atari  8K 
basic;  and  O.S.S.  BASIC)  A-I-,  and  to  demonstrate 
some  of  its  unique  commands.  AMSB  is  not  for 
everyone.  I  hope  I've  provided  enough  information 
so  that  you  can  decide  if  Atari  Microsoft  BASIC  is 
for  you. 

10  REtt  ALARM. MSB  ba  Jerry  White 

20  REM  AT«?I  mcrosoft  BASIC 

30  REM  AUrm  Clock  D&monstratiwi 

40  GOSUB  388=GRAPHICS  0=SETCOLOR  6.9.0=P 

OKE  82.10 

50  PRINT  =  PRIHT"«  ATARI  ALARM  (L(CK  V^PR 

IKT 

60  PRINT: INPUT  "ENTER  CURRENT  HOUR:";HR 

70  HR=INT(H?>aF  m<Q  OR  HR>23  T^£N  60 

80  T4l<^60^£0;i^ 

90  PRINT: INPUT  "ENTER  CURRENT  MINUTE :";M 

IN 

0100  MIN=INT(MIN):IF  I1IN<0  OR  MIN>59  T^ 

N  90 

0110  T=T+MIN*60*60 

0120  PRINT   -INF-UT  "ENTER  CURRENT  SECOND^ 

%SEC 

0130  SEC=INT(SEC>:IF  SEC<0  OR  SE059  THE 

N  120 

0140  T=T+SEC:?c60:TIME=T:REM  TI^£$  NOW  HOL 

DS  1\£  CURRENT  TIME 
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I     ATARI  (tm)  GRAPHICS  AND  SOUND  MADE  EASYl     ! 


s 

«: 


SANTA  CRUZ  EDUCATIONAL  SOFTWARE  HAS  WRITTEN  A  SERIES  OF  AFFORDABLE  PROGRAf^S  THAT  OEMONSTRATES  MANY  OF  THE 
SPECIAL  "TRICKS"  THAT  ONLY  THE  ATARI  400/800  COMPUTER  IS  CAPABLE  OF  DOING.  WE  OFFER  EVERYTHING  FROM  A  PROGRAM 
THAT  DOES  FANTASTIC  HIGH  RESOLUTION  GRAPHICS  TO  ONE  THAT  ACTUALLY  DIALS  YOUR  PHONE 


=    ••••••••••••*•••••••••••••••••••••■*■•••*••*•••••••••*••••••••    ^ 


MASTER  MEMORY  MAPItml  -  This  is  really  the  key  to  us- 
ing ttie  ATARI'S  capabilities  We  start  oul  by  explaining 
how  to  PEEK  and  POKE  values  inlo  memofy  so  Itial  even 
new  proQtammers  can  use  this.  Then :  we  give  you  over  1 5 
pages  ot  the  memory  locations  ttiat  are  The  most  useful,  Ttie 
inlormalion  is  condensed  from  both  the  ATARI'S  Operating 
System  Manual  and  various  articles  and  programs.  II  is,  of 
course,  useful  even  for  enpenenced  programmers  as  a 
reference  Also,  we  highly  suggest  thai  dealers  offer  this 
Memory  Map  to  customers  who  request  lo  be  told  bow  lo 
use  the  power  of  the  machine.  We  guarantee  it  will  answer 
many  of  Ihe  Questions  you  tiave  aoout  the  machine. 

$6.95 

TRICKY  TUTORIALS(tm) 

HH:  DISPUY  LISTS  -  This  program  teaches  you  how  lo 
alter  the  program  in  the  ATARI  thai  controls  the  format  of 
the  screen  For  example  when  you  say  grapSiics  8  the 
machine  responds  with  a  large  graphics  B  area  at  the  top  of 
Ihe  screen  and  a  small  text  area  at  tlie  bottom.  Nov»,  you 
,  will  tie  atjie  to  mix  the  various  modes  on  the  screen  at  the 
same  time  Just  think  how  nice  your  programs  could  look 
with  a  mix  of  large  and  small  text,  and  both  high  and  low 
resolution  graphics,  this  program  has  many  examples  plus 
does  all  of  Ihe  difficult  caluculations! 

#2:  HORIZONTAL/VEfilTCAL  SCBOLUNG  -  The  inform- 
ation you  put  on  Ihe  screen,  either  grapbics  or  text,  can  be 
moved  up,  down  or  sideways.  This  can  make  soirie  nice  ef- 
lects  You  could  move  only  the  text  on  the  Oottom  hall  of  the 
screen  or  perhaps  create  a  map  and  then  move  smoothly 
over  it  by  using  the  joystick, 

#3:  PAGE  FLIPPING  -  Normally  you  have  lo  redraw  the 
screen  every  time  you  change  Ihe  picture  or  text.  Mow  you 
can  learn  how  lo  have  the  computer  draw  the  next  page  you 
want  to  see  while  you  are  still  looking  at  the  previous  page, 
then  flip  lo  it  inslahlly  You  won't  see  It  being  drawn,  so  a 
complicated  picture  can  seem  lo  just  appear.  Depending  on 
your  memory  size  and  how  complicated  the  picture,  you 
could  flip  between  many  pages .  thus  allowing  animation  or 
other  special  ellecis  with  your  lexl. 

14:  BASICS  OF  ANIMATION  -  Shows  you  how  lo  animate 
simple  shapes  using  the  PRINT  and  PLOT  commands,  and 
also  has  nice  little  PLAYER/MISSILE  Graphics  demo  to 
learn  This  would  be  an  excellent  way  to  start  making  your 
programs  come  alive  on  the  screen  Recommended  for  new 
owners 

K  PLAYER  MISSILE  GRAPHICS  -  This  complex  subject  is 
demonslrateO  by  starting  with  simple  examples,  and 
building  up  lo  a  complete  game  and  also  an  animated 
business  chart  on  multiple  pages!  As  always,  the  compuler 
does  most  of  the  calculations.  Requires  32K  disk  or  lape 
and  costs  S29.95 

#6:  SOUND  —  From  explaining  how  to  create  single  notes, 
lo  demonstrating  complex  four  channel  sound  effects,  this 
newest  tutorial  is  great.  Even  those  experienced  with 
ATARI'S  sound  capabilities  will  find  the  menu  of  sound  ef- 
fects a  needed  reference  that  can  he  used  wlienever  you 
are  in  the  need  of  a  special  sound  for  your  programs. 
Everyone  will  learn  something  new!  Written  by  Jerry 
White, 


Tricky  Tutorials  (except  #5)  require  16K 
memory  for  cassette  orders  and  24K  for  disk. 
Tlie  price  is  Sl9.95e3cti.  You  tnay  order 
1,2.3,  &  4  for  S64.95.AII  six  in  a  colorful 
binder  cost  599.95. 


THE  GRAPHICS  MACHINE!!  -  Turn  your  computer  into  an 
incredible  graphics  tool  with  advanced  commands  like  cir- 
cle box.  fill,  polygon,  line.  help,  etc  3  colors  in  graphics  8 
with  instant  text'"  Create  colorful  business  charts  or 
beautiful  drawings  and  then  save  or  retrieve  them  from 
disk  in  5  SECONDS.  YES.  ii's  thai  lasi.  Needs  all  4eK. 
disk,  and  casts  $19.95 


MINI-WORD  PROCESSOR  -  This  is  lor  Ihose  Of  you  who 
have  a  printer,  but  don't  want  to  spend  $100  or  more  tor  a 
fancy  word  processor  It  is  suitable  for  simple  editing  ol 
text,  accepts  most  control  characters  lor  your  printer,  and 
text  is  stored  on  disk  for  easy  retrieval  Holds  2'.'!  typed 
pages  at  a  time  Regurres  32K,  disk  or  tape  $19.95 

BOB'S  BUSINESS  -  14  small  business  type  programs  for 
home  or  office,  all  chosen  from  a  nice  menu  Supports 
printed  output-  169  sectors  of  oulput  require  16Klape.  or 
3?Kdis)<  $14.95 


KIO'S  II  -  Includes  the  following  n  TREASURE  - 
search  lor  Ihe  lost  treasure  while  trying  lo  keep  from  falling 
into  the  sea  Nice  graphics  it  you  Irnd  il'.  2IDIAL0GUE  - 
laik  back  to  the  computer  about  tour  subiects.  3)  MATH 
QUIZ  -  Nice  musical  and  graphical  rewards  for  good 
scores  Parents  input  Ihe  level  of  dillicully 

KID'S  #2  -  A  spelling  quiz,  a  scraOble"  type  game,  and 
a  version  ol  Touch  with  the  computer  giving  all  the  dtrec- 
lions'  Both  Kid's  programs  require  16K  lape  or  ?4K  disk 
and  cost  S14.95each 

MINI-DATASASE/DIALER  -  This  unique  new  program 
stores  and  edits  up  lo  8  lines  of  information  such  as  name, 
address,  and  phone  numbers,  or  messages,  inventories  or 
anything  you  wanl  II  has  the  usual  sort,  search,  and  print 
opiions.  but  it  also  has  an  unusual  lealure  II  your  tiles  in- 
clude plione  numbers  and  you  have  a  louch-lone  phone, 
the  program  will  DIAL  THE  PHONE  NUMBERS  FOfl  YOU' 
This  IS  perlect  (or  those  who  make  a  lot  ol  calls  like 
salesmen,  teens,  or  those  trying  lo  gel  through  to  busy 
numbers  (acts  as  an  aulo-redialer)  It  is  also  a  lot  of  fun  to 
use  Requires  I6K  cassette  or  24K  disk  and  costs  S24.95 

FONETONE  -  For  those  who  only  want  lo  store  name  and 
phone  numbers  and  have  Ihe  dialer  lealure  as  above,  we 
olfer  this  reduced  version  Same  memory  requirements, 
bul  only  costs  S14,95.  Don't  forget  you  must  have  a  touch- 
tone  phone, 

PLAYER  PIANO  -  Turns  your  keyboard  into  a  mini-piano 
and  more  Multiple  menu  options  provide  the  ability  to 
create  your  own  songs,  save  or  load  data  files  using 
cassette  or  diskette,  fix  or  change  any  of  up  lo  400  notes  in 
memory,  and  play  all  or  part  of  a  song  The  screen  displays 
the  keyboard  and  indicates  each  key  as  it  is  played  from  a 
data  file  or  the  notes  you  type  You  don't  have  to  be  a  musi- 
cian to  en]Oy  this  educational  and  entertaining  program 
Requires  24K  cassette  or  32K  disk,  J14,95 

BOWLERS  DATABASE  -  Provides  the  league  bowler  with 
Ihe  ability  to  record  and  retrieve  bowling  scores  providing 
permanent  records  The  data  may  then  be  analyzed  Oy  Ihe 
program  and  displayed  or  printed  in  summary  or  detail 
form  Data  may  be  stored  on  cassette  or  diskette  and  up- 
dated quickly  and  efficiently  The  program  proivdes  such 
inlormalion  as  highest  and  lowest  scores  by  individual 
game,  tlirsl,  second,  and  Ihird  games  throughout  the 
season),  high  and  low  series,  current  average,  and  more 
The  program  listing  and  documentation  provided  are  a 
tutorial  on  ATARI  basic  and  record  keeeping  Requires  16K 
lor  cassette  or  24K  (or  disk,  $14.95 

By  the  time  you  read  this  all  computers  (400/800)  being 
produced  should  have  ihe  tabled  GTIA  chips  included 
ATARI  service  may  upgrade  older  computers  .  call  and  ask 
(it's  easy  to  do  yourself)  We  have  one  and  the  im- 
provemenls  that  graphics  modes  9.10.  and  11  oiler  are 
greal"  To  help  you  figure  oul  what  to  do  with  the  new 
modes  a  new  Tricky  Tutorial  will  be  offered  in  March  on 
Modes  9 10  1 1 .  Eilher  give  us  a  call  or  write  around  that- 
tiine. 
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SEE  YOUR  LOCAL  DEALER 

OR 

ORDER  FROM: 


SANTA  CRUZ  EDUCATIONAL  SOFTWARE 

5425  Jigger  Dr.,  Soquel,  CA  95073 

C.O.D.  Orders  call  (408)  476-4901 

'Includes  $3.00  postage  ($1.00  lor  Memory  Map] 

*ln  California,  include  G.5%  tax 

VISA  and  MaslerCariJ  Accepted. 


en 


en 

o 
3 


cn 

i 


Santa  Cruz  Educational  Software  *  Tricky  Tutorials  *  Santa  Cruz  Educational  Software  *  Tricky  Tutorials  *  Santa  Cruz  Educational  Software  *  Tricky 


62 


COMPUTE! 


Moy,  1982.  Issue  24 


0150  WilNTaNPUT  "EKTER  ALARM  HOUR  =  ";m 

0160  AH=IMT(AH>aF  AH<0  OR  AH>23  THEH  15 

0 

0170  PRINT atPUT  "EKTER  ALARM  I1INUTE^«jA 

ri 

0180  At1=INT(Ah):IF  AM<0  OR  A11>59  THEN  17 

0 

0190  PRINT =PRINT  "ENTER  ALARM  MESSAGE  BE 

LOW:":LIh£  IW>UT  MESSAGES  =  POKE  82,2  =  PRIN 

T 

0260  GRAPHICS  IS^PRINT  «6,   AT  (8.2); "tim 

e":AH$="" 

0210  ^£WHIN$=MID$(TIr1E$.4,2>•■t1IN=UAL(HEW 

MIN$ )  =  rt?=UHL(LEFT$<  TirE$,  2» 

0230  IF  NEmiN$=OLDMIN$  THEN  '250 

0240  P=UAL<MID$(TIME$,4.2>>:S0UND  B.P+ie 

.10.15.15 

0250  OLDMIN$=HEmiN$aF  OLDTIME*<>TIME$ 

THEN  OLDTIME*=TirE$  =  SETCOLOR  4.RND<0)*16 

.10::5ETCOLOR  5.RHD<0m6.10 

0260  PRIHT#6.   AT  (6.4>;TIME$ 

0270  IF  ¥R==m  AM3  MIN=Ari  TV€N  290 

0280  G.210 

0290  POKE  766.0= GRAPHICS  0:PRINT  CH»C25 


3)^PRINT=PRIHT  ttSSAGE*. PRINT  CH?$<-253)  = 
END 

0308  GRAF'HICS  0-SETCOLOR  6.1.8--P0KE  82.2 
=  POKE  83;  39  =  POKE  752.1= PRINT 
0310  F-RINT   =PRINT  "      This  Atari  Microso 
ft  Basic  prosrMV :  PRINT  "demonstrates  th 
e  Ltse  of  softie  urii^iue" 
0320  PRINT  "cofftiMnds  sucl-.  as  TIME.  TlhE* 
.  at-id  the"  PRINT  "SOUND  command's  fifth 
i^riable  <dy^a-" 

0330  PRINT  "tion.)    The  SOUND  will  ocot- 
on  each" -PRINT  "charise  of  minute.  ":PRIN 
T 

0340  F'RINT  "  The  prosram  rtay  be  used  t 
o  set  an": PRINT  "alarm  and  haye  the  Atar 
i  riris  it's" 

6350  F'RINT  "bell  and  display  a  reiivinder 
itiessase."^ PRINT   =PRINT  TAB< 9 ^''F-RESS  ISTA 
RTI   TO  BEGIN" 

0360  FOR  U0L=15  TO  0  STEP-0.5  =  SOU^C)  0.0. 
2.U0L  =  NE>a  IJOL 

0370  IF  PEEKC  53279  X>6  THEN  POKE  755. 3= P 
OKE755.2  =  G.370 
0380  F£TURH  Q 


*  REMEMBER  WHEN* 

Grandma  used  envelopes  for 
paying  her  bills,  and  it  worked. 

*NOW* 

Grandma's  system  has  been 
converted  for  your  standard 
VIC".  Now  it  looks  like  a  check- 
book and  works  like  a  payroll 
deduction.  It  reserves  your  funds 
for  what's  due,  and  tells  you 
what's  left  to  spend. 

*  INCLUDES  4  ROUTINES  * 

on  cassette  tape 
•  CHECKS 

•  DEPOSIT 

•  RECONCILE 
•  MAINTENANCE 

Check  or  money  order  accepted 
for  $25.95  plus  $1 .50  postage 
and  handling. 

RAM/RBC  SYSTEMS 

P.O.  BOX  351 

MALDEN,MA02148 

®  Trademark  of  Commodore 


^     UIC  TRICKS    ^ 

"Intelligent  programs  for  the  VIC-20" 

BACKGAMMON 

Plays  a  good  game  by  the  rules  and 
wont  let  you  cheat.  $12.95 

HOME/SMALL  BUSINESS 

Calculate    depreciation,     loans    and 
investments.  S9.95 

CUDA  MAN 
Arcade    game    with    fast    munching 
action.  S9.95 

GRAPHICS  GENERATOR 

Create,  edit,  reverse,  save  special 
characters.  The  best  we've  seen!  $9.95 
MACHINE  LANGUAGE  and 
BASIC  MONITOR 
Add  ML  subroutines  to  your  programs, 
or  monitor  basic.  Self-relocates  and 
deletes  when  not  needed.  $9.95 

VIC  TRICKS 
A  booklet  ol  help/ul  basic  subroutines 
that  can  cut  programming  time  in  half. 
Yours    FREE   when    you    order   all   5 
programs. 

Available  soon: 

BLACKJACK  TUTOR,  Teaches  you 

best  winning  strategy. 

ADVANCE.  A  self-learned  educational 

experience  for  home  or  school. 

Send  check  or  M.O.  to: 

RAR-TECH 

Box  761.  Rochester.  Ml  4B063 

^'V(C-^e9^ste^ed  trademark  ot  >* 

Commodore  Business  Machines  / 
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PLOT  SCIENTIFIC  RJNC- 
TIONS  OR  THENESULTS 
OF  VOUR  OWN  PRO©?flNS 
WITH  fl  VIC  20*  «\513 
PRINTER.  THIS  ROl 
features:  the  HIGHEST 
RESOLUTION  POSSIBLE 
THE  1515  (72  DOTS/IN. 
USER  flDJUSTRBLE  SIZE 
flUTO  SCRLING.   MflV 

USED  FOR  STRIP  Ch 
RECORDING.  USES  2K/Rfll1 

ONLV  *5.00  (ObTTflPE) 
PLERSE  INCLWIJe  *1.50 
FOR  POST  ^'^PflPERWORK 

SCIEM?fVIC  SOFTWARE 
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JONMODORE  TRADEMARK 

iBACKOROUND  IS  ACTUAL 
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To  use  your  VIC  to  call  other  computers  (or  to  use  su^h 
telecommunications  services  as  The  Source  or  Micronet), 
you  need  special  connecting  equipment  (an  interface)  to 
add  a  modem  to  the  VIC.  A  modem  is  the  device  that  lets 
your  computer  "talk"  and  "listen"  to  other  computers,  on 
the  telephone. 

Review: 

Modem  Driver 

IVIoduie 

(iVIDiVI-1) 


Harvey  B,  Herman 
Associate  Editor 


The  MDM-1  module  is  an  interface  which  allows 
the  VIC  to  be  connected  to  a  modem.  A  simple 
program  can  then  turn  the  VIC  into  a  terminal 
which  can  access  remote  computers.  In  the  process 
of  evaluating  it,  I  learned  a  few  things  about  the 
VIC  which  were  surprising  (at  least  to  me)  and 
which  I  would  like  to  share. 

The  full  name  for  this  equipment  is  "modem 
driver  module."  It  plugs  into  the  VIC  user  port 
and  has  connectors  for  a  modem  and  a  printer. 
You  supply  the  cables.  My  experience  with  the 
PET,  which  also  has  a  user  port,  led  me  to  believe 
that  somewhat  complicated  software  would  be 
necessary  to  drive  the  modem.  Several  machine 
language  programs  to  do  this  are  commercially 
available  for  the  PET.  Much  to  my  surprise,  I 
found  the  VIC  supports  the  user  port  as  a  device 
for  serial  communications.  That  means  that  a 
relatively  short  BASIC  program  is  all  that  is  re- 
quired to  send  data  to  a  printer  or  to  a  remote 
computer  using  the  VIC  as  a  terminal.  The  de- 
signers of  the  VIC  should  be  commended  for 
including  this  feature  in  a  low  cost  machine.  ["Ter- 
minal" means  lOiing  the  computer  to  communicate  with 
other  computers.  In  other  words,  it  is  not  just  working 
within  itself  as  a  self  contained  device.] 

Connecting  To  The  Modem 

It  is  easy  to  set  up  the  Modem  Driver  Module. 
Built  in  a  sturdy  box,  it  plugs  in  easily  to  the  user 
port  in  the  rear  of  the  VIC.  (Power  off  pleasel) 


Any  standard  RS-232  cable  (male  at  each  end)  can 
be  used  to  attach  a  modem.  The  modem  must  be 
capable,  however,  of  accepting  TTL  logic  level 
signals  as  input.  Ask  a  knowledgeable  person  if  you 
are  not  sure.  I  had  no  trouble  working  with  a 
Novation  CAT  modem  or  a  ComData  modem,  at 
300  baud  (the  number  of  characters  sent  per  se- 
cond). My  guess  is  that  most  people  will  not  have 
trouble  with  newer  moclems. 

Hints  On  Software 

When  the  hardware  is  in  place,  the  VIC  can  be 
safely  turned  on  and  a  terminal  program  loaded.  A 
BASIC  program  is  normally  considered  too  slow 
for  this  application  (i.e.,  using  the  VIC  as  a  termi- 
nal). Two  things  mitigate  against  this.  One,  an  area 
of  memory  is  set  aside  as  a  btiffer  to  store  incoming 
characters  temporarily  if  the  computer  is  busy 
doing  other  things.  Two,  the  remote  computer  can 
be  directed  to  wait  a  short  time  after  each  line  is 
sent,  giving  the  VIC  a  chance  to  catch  up. 

The  logic  of  a  BASIC  communications  pro- 
gram should  go  something  like  this: 

1.  Open  a  file  to  the  modem. 

2-  Get  a  character  from  the  kevboarcl. 

3.  If  a  key  is  pressed,  send  that  character  to 
the  modem. 

4.  Get  a  character  from  the  modem. 

5.  If  a  character  is  received,  print  it  on  screen. 

6.  Repeat  steps  two  and  five. 

Step  one  automatically  allocates  the  buffer  and 
allows  the  user  to  specify  the  characteristics  of  the 
serial  transmission.  The  programmer  has  complete 
control  of  the  baud  rate,  bits  per  character,  and 
parity  —  much  as  he  would  if  this  were  a  "real" 
terminal  with  switch-selected  options. 

I  wrote  a  short  program,  shown  in  the  listing, 
to  test  the  hardware  for  this  review.  It  would  take  a 
much  longer  article  to  explain  it  thoroughly,  so 
don't  despair  if  it  is  obscure.  It  will  make  more 
sense  when  the  Commodtjre  VIC  User's  Guide 
becomes  generally  available.  However,  the  program 
assumes  a  typical  communications  configuration 
(300  baud,  7  bit  word,  even  parity,  and  full  duplex) 
so  that  many  people  can  use  it  with  only  minor 
changes. 

The  hardware  and  software  worked  fine  when 
communicating  with  a  DEC  VAX-1 1/780.  The 
combination  of  a  VIC,  modem,  and  Modem  Driver 
Module  makes  an  inexpensive  terminal  whose  only 
limitation  is  the  short,  20  character,  line  length. 
The  VIC  had  no  trouble  keeping  up  with  the  com- 
puter, under  worst  case  conditions,  as  long  as  I 
added  fill  characters  after  carriage  return.  This 
does  slow  the  speed  somewhat,  and  some  users 
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might  prefer  a  faster  machine  language  program. 
However,  I  was  content  staying  with  BASIC. 

There  are  other  ways  to  use  this  module  which 
shouldn't  be  slighted.  A  printer  and  a  modem  can 
be  connected  simultaneotisly  to  produce  a  "printing 
terminal."  You  can  even  use  it  without  a  modem  to 
get  VIC  BASIC  listing.s  on  a  printer  using  a  so-called 
mill  modem  cable.  The  printer  must  ha\'e  a  proper 
buffer,  liowever,  for  this  application  to  work.  [A 
buffer  is  a  temporm-y  storage  area  for  data.\  I  did  verify 
that  I  was  able  to  make  short  listings  on  a  Base  2 
printer  as  long  as  the  printer  buffer  was  enabled, 
but  I  did  not  test  it  as  a  printing  terminal. 

This  hardware  is  well  constructed  and  worth 
the  price.  The  only  caveat  is  that  you  make  sure 
your  modem  will  accept  TTL  as  input.  [TTL  is  a 
particular  kind  of  electronic  circuit;  it  means  Transistor- 
Transisto  r-Lugic.  ] 


PARITY  BIT 

280  GOSUB  320 

290  PRINT  CHR$ (C) ; :REM  OUTPUT  TO  SC 

REEN 
300  IF  STO0  THEN  CLOSE  2:ST0P 
310  GOTO  170 
320  REM  ASCII  TO  VIC 
330  IF  C>64  AND  C<91  THEN  C=C+128:R 

ETURN 
340  IF  C>96  AND  C<123  THEN  C=C-32 
350  RETURN 

360  REM  VIC  TO  ASCII 
370  IF  B>64  AND  B<91  THEN  B=B+32:RE 

TURN 
380  IF  B>192  AND  B<219  THEN  B=B-128 


390  RETURN 


@ 


MDM-l 
RVR  Systems 
P.O.  Box  265 
Dewitl,Neti' York  13214 
$59  plus  $3  shipping 


TOLL  FREE 

Subscription 

Order  Line 

800-345-8112 

In  PA  800-662-2444 


100  REM  VIC  300  BAUD  TERMINAL 

110  REM 

120  REM  HARVEY  B.  HERMAN 

130  REM 

140  OPEN  2,2,3,CHR$ (6+32)+CHR$ (32+6 

4):REM  300  BAUD,  1  STOP  BI 

T,  AND  EVEN  PARITY. 
150  FL=0:REM  CLEAR  CONTROL  CHARACTE 

R  FLAG 
160  PRINT  CHR$ (14) ;" {CLEAR} "; :REM  L 

OWER  CASE  CHARACTER  SET  AN 

D  CLEAR  SCREEN 
170  GET  B$:REM  INPUT  FROM  KEYBOARD 
180  IF  8$=""  THEN  250 
190  IF  B$="\"  THEN  FL=1:G0T0  250:RE 

M  SET  CONTROL  CHARACTER  FL 

AG 
200  IF  ASC{B$)=136  THEN  B$=CHR$(127 

) :REM  F7  IS  DEL 
210  IF  ASC(B$)=133  THEN  B$=CHR$(27) 

:REM  Fl  IS  ESC 
220  IF  FL=1  THEN  B=ASC (B$ ) -64 : B$=CH 

R$  (B)  :FL=0:REM  KEY  PRESS  I 

NTO  CONTROL  CHARACTER 
230  B=ASC(B$) :G0SUB  360 : B$=CKR$ (B) 
240  PRINT#2,B$; :REM  OUTPUT  TO  MODEM 

250  GET#2,C$:REM  INPUT  FROM  MODEM 

260  IF  C$=""  THEN  300 

270    C=ASC(C$)    AND    127:REM   MASK    OUT    " 


NEC 

PC-8023A 

$49988 

DEUVERED 

NECs  PC-8023A  outporfonns  every  printer  in  rti  price  ronge-and 
fhen  some.  Numeroos  software-accessible  fonte  tof  veriotirrty, 
legibility,  voriety,  controst,  and  emphoiis.  Crisp,  door,  dean  dot 
mot™  impressions  on  your  dx»ce  of  fricHon-fod  of  pin-fed 
paper.  Standard  Cerrtronlcs-type  paralW  interfoce. 

■  High-resolution  graphics:  144  x  160  dots/Inch 

■  Fixed  &  Proportional  spacing 

■  5  unique  alphabets;  8  character  sizes 

■  Subscript,  Superscript,  &  underlining 

■  100  CPS  print  speed:  bi-dtrectional  &  logic-seeking 

■  Fridiorv  &  adjustable  tractors  w/  bi-directional  paper  feed 

■  Handles  single  sheet  friction  feed 

Options: 

NEC  PC-8023A  Dult  Cover 114.88 

Apple  Options: 

TvMAC  Interface  w/cable $8?.88 

PiASO  Interfoce  w/coble $1 39.88 

MiCRO«UFFER  II  Interface  w/cable $239.88 

Atari  Opliom: 

Atari  850  Interfoce  coble 534.83 

TRS-80  Options:  

TRS-80  Mod  I/Ill  Cable 129.88 

CBM/PET  Options: 

CSM/Pet  Interface  w/cable 1 19.88 


THEB 

HIGH  TECHMC3LOCV  AT  Af FORD^Li  PRICESI 


2™ 


Ordflrt  &  Irtformotion 

(603)-673-88S7 

Orderi  Only 

(BOO).  J*  3-0726 

12  Johnson  Street,  Miiford  NH  03055-0423 
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COMPUTE!  hcLs  established  review  panels,  each  consisting 
of  three  or  more  reviewers  whose  backgrounds  qualify 
them  to  analyze  new  software  or  hardware  products. 

To  better  prepare  COMPUTERS  readers  for  their 
buying  decisions,  and  to  present  fair  reviews,  we  collect 
the  independent  opinions  of  the  panelists  into  one  Over- 
view. We  think  that  you  willfmd  COMPUTE!  Overviews 
complete,  balanced,  and  informative. 

Compilers  take,  for  example,  a  BASIC  program  and 
translate  it  into  a  machine  language-like  form.  It  should 
then  execute  for  faster  than  the  original  BASIC. 

COMPUTE!  Overview: 


The  Galfo 
Apple  Compiler 


The  Integer  BASIC  Compiler  from  Galfo  Systems 
contains  two  diskettes:  one  is  a  system  diskette  and 
the  other  is  a  compiler  diskette. 

Compilers  are  being  marketed  today  primarily 
because  BASIC  is  slow  in  execution  speed  —  pain- 
fully slow  for  some  applications.  This  is  so  because 
each  BASIC  command  or  instruction  in  a  program 
must  be  converted  by  the  interpreter  before  it  can 
be  understood  and  processed  by  the  CPU  (central 
processing  unit).  This  conversion  must  be  done 
each  time  the  command  or  instruction  is  encoun- 
tered in  the  program,  thus  contributing  to  the  slow 
speed  of  a  BASIC  program.  Compilers  enjoy  their 
speed  advantage  because  these  conversions  are 
done  only  once  -  before  the  finished  {or  compiled) 
program  is  run.  After  the  BASI(>  program  is  com- 
piled, it  will  execute  like  a  machine  language  pro- 
gram. The  Galfo  compiler  creates  code  that  is 
comparable  to  machine  language  in  execution 
time.  It  will  deliver  truly  fast  programs. 

There  are  several  important  and  desirable 
features  to  look  for  when  selecting  a  compiler.  Can 
the  compiled  program  be  stored  in  any  portion  of 
memory  desired?  With  what  type  of  program 
information  is  the  user  furnished  after  the  program 
is  compiled?  What  is  the  speed  advantage  of  the 
compiler?  Is  the  compiled  program  (object  code) 
longer  (and  if  so,  how  much  longer)  than  the  origi- 
nal program  (source  code)?  How  good  is  the  error- 
handling  capability  of  the  compiler?  Is  it  easy  to 
use?  Is  the  documentation  complete  and  easy  to 
follow?  Will  the  compiler  handle  the  many  different 
types  of  routines  demanded  by  the  user,  such  as 
graphics,  string  handling,  and  I/O  routines? 


The  Galfo  compiler  allows  users  of  Integer 
BASIC  to  make  their  programs  not  only  faster,  but 
also  smaller!  This  somewhat  paradoxical  situation 
is  due  to  the  fact  that  the  Integer  BASIC  Compiler 
(or  IBC)  can  produce  two  varieties  of  output  at  the 
user's  option: 

1.  PureGSL  Code 

2.  Mixed  GSL  and  6502  Code 

GSL  stands  for  "Galfo  Stack  Language,"  and  is 
the  machine  code  for  an  idealized  6502  stack- 


...allows  users  of  Integer  BASIC 
to  moke  their  programs  not 
only  faster,  but  olso  smaller! 


oriented  computer.  (Compare  Sweet- 16  code,  which 
is  the  machine  code  for  an  idealized  1 6-bit,  register- 
oriented,  6502-like  machine).  The  GSL  generated 
by  IBC  for  a  typical  Integer  BASIC  program  is 
more  compact  than  the  corresponding  tokenized 
internal  form  used  by  the  Integer  BASIC  Inter- 
preter. Even  with  the  addition  of  6502  code  mixed 
with  the  GSL  code,  reasonably  compact  programs 
are  achieved.  Hence,  smaller  programs! 

A  runtime  system  is  used  to  execute  the  GSL 
object  code.  The  GSL.SYS  program  is  a  Galfo 
Stack  Computer  Emulator  (Again,  compare  this 
to  the  Sweet- 1 6  program,  which  is  a  Sweet- 16 
Computer  Emulator). 

It  does  not  have  to  perform  any  translation 
tasks  such  as  the  Integer  BASIC  Interpreter  does  - 
such  as  locating  variables  or  line  numbers  by 
searching  through  memory,  converting  numbers 
from  ASCII  strings  to  binary,  etc.  Therefore,  it 
executes  the  same  BASIC  program  much  faster 
than  the  Integer  BASIC  Interpreter  can. 

About  the  only  overhead  is  the  "fetch-execute" 
cycle  in  the  emulation.  This  means  retrieving  the 
next  Galfo  Stack  Computer  opcode  from  the  object 
code  and  dispatching  a  call  to  the  appropriate 
subroutine  to  emulate  that  opcode.  In  programs 
which  have  a  mixture  of  GSL  code  and  6502  ma- 
chine code,  this  overhead  is  totally  eliminated  for 
those  parts  of  the  program  in  6502  code.  The 
upshot  of  all  this  is  that  the  IBC  compiled  programs 
run  from  7  to  50  times  as  fast  as  their  interpreted 
counterparts.  This  is  the  claim  made  by  the  docu- 
mentation. Let's  examine  the  claim. 

Benchmarks 

The  Instruction  Manual  provided  with  the  compiler 


66 


COMPUTfl 


May,  1982,  Issue  24 


contains  an  Appendix  listing  some  benchmark 
data.  The  programs  tested  to  provide  that  data 
were  obtained  from  articles  appearing  in  Kilobaud 
magazine,  in  1977.  The  measured  speeds  for  those 
programs  using  the  normal  Integer  BASIC  Inter- 
preter ranged  from  1.4  to  28  seconds.  The  Appen- 
dix lists  two  corresponding  .sets  of  numbers  for  the 
same  programs  when  compiled  under  IBC.  One 
set  measures  them  as  compiled  to  pure  GSL  code, 
and  another  set  measures  them  as  compiled  to 
mixed  GSL  and  6502  code.  The  data  and  one  of 
the  benchmarks  are  shown  in  Figure  1. 


Figure  I. 

IBC/GSL     IBC/GSL 

APPLE 

APPLE 

Program*      (Opt.             (Opt. 

Integer 

Applesoft 

speed)           space) 

BASIC 

BASIC 

BMl 

0.16              0.16 

1.4 

1.3 

BM2 

0.33              0.46 

3.2 

8.0 

BM3 

1.5                 1.8 

8.0 

16 

BM4 

1.0                 1.2 

7.0 

17 

BM5 

1.2                 1.3 

9.0 

19 

BM6 

2.1                2.3 

18 

28 

BM7 

2.9                3.4 

28 

45 

Li  5tin 

q    of    BM7: 

300 

PRINT    "START" 

400 

K>0 

430 

DIM    M(5.i 

500 

K=l<+1 

510 

A=l</2*3+4--5 

520 

eOEUB    820 

530 

FOR    L==I.    TO    5 

535 

M<L)-A 

540 

NEXT    L 

600 

II-    l«1000    THEN    500 

700 

F'RINT    "END" 

800 

END 

820 

RETURN 

BM7  was  compiled  in  an  attempt  to  verify  the 
claimed  data.  The  data  were  gathered  using  a  stop 
watch,  and  may  not  be  as  accurate  as  data  obtained 
on  a  system  with  a  realtime  clock.  (The  Instruction 
Manual  does  not  comment  on  how  its  data  were 
obtained). 

These  results  show  that  IBC  is  able  to  produce 
most  efficient  code  which  really  zips  along.  In  fact, 
the  author's  suggestion  that  IBC  is  the  fastest  6502- 
based  high-level  language  just  may  be  accurate. 

Other  Speed  Tests 

A  compiler  gains  much  of  its  speed  because  there  is 
no  longer  any  need  for  interpreting  each  statement. 


This  means  different  programs  will  speed  up  by 
differing  amounts.  For  example,  compiling  a  FOR- 
NEXT  loop  containing  the  multiplication  of  de- 
cimal numbers  will  not  speed  up  very  much,  as 
most  of  the  time  is  used  in  the  multiplication.  The 
same  loop  mtiltiplying  Integers  will  undergo  a 
great  increase  in  speed. 

The  compiler  was  also  tested  using  the  Bench- 
mark program  from  Call- Apple,  March/April,  1980, 
with  the  loops  increased  to  1 0000.  The  Benchmark 
programs  do  the  following:  1.  Simple  FOR/NEXT 
loop  2.  IF/THEN  loop  3.  compute  using  loop 
variable  4.  compute  using  constants  5.GOSUB 
6.  GOSUB  with  additional  loop  7.  Storing  a  vari- 
able in  an  array. 

The  compiler  can  compile  either  for  speed  or 
space.  The  speed  difference  between  the  two  was 
about  10%.  The  increa.se  in  speed  compared  to 
normal  Integer  BASIC  is  tremendous.  Time  is  in 
seconds.  Again,  timing  was  done  with  a  stop  watch 
and  not  a  built-in  clock.  The  shorter  times  are, 
therefore,  somewhat  inaccurate: 


TEST* 

I 

2 

3 

4 

5 

6 

7 

INTEGER 
BASIC 

14 

35 

81 

46 

130 

245 

360 

COMPILED 
FOR SPACE 

2 

6 

19 

6 

14 

24 

34 

COMPILED 
FOR  SPEED 

2 

4 

17 

4 

12 

22 

30 

Compile  time  for  the  Benchmark  program  was 
about  five  .seconds. 

The  compiler  was  tested  under  actual  condi- 
tions. Four  pre-existing  Integer  BASIC  programs 
were  compiled  using  both  GSL  code  (conserving 
disk  space)  and  mixed  code  (for  optimum  program 
speed).  One  of  the  programs  compiled  was  a  pinball 
game.  Have  you  ever  tried  to  play  computer-pinball 
while  the  ball  literally  flies  across  the  screen?  The 
compiled  program  ran  .so  fast  that  it  was  impossible 
to  plav  the  game.  A  second  Integer  program  that 
played  a  musical  tune  was  compiled.  The  individual 
notes  soimded  in  such  rapid  succession  that  the 
tune  played  like  a  continuous  musical  slur.  The 
individual  notes  no  longer  seemed  to  lie  separate 
notes.  The  lime  required  to  compile  these  programs 
was  of  such  short  duration  that  it  bears  little  men- 
tion. Suffice  to  say  that  a  typical  300  line  program 
compiled  in  seconds! 

There  were  a  few  surprises  in  store  when 
comparing  the  disk  space  u.sed  by  a  compiled  pro- 
gram to  the  original  program's  disk  space.  When 
compiling  for  maximum  speed,  disk  space  used 
increasecl  from  a  low  of  29%  to  a  high  of  .58% 
more  than  the  original  program.  When  compiling 
for  maximum  economy  in  disk  space,  the  space 
used  by  the  compiled  program  actually  decreased  in 
every  case!  Space  saved  ranged  from  a  low  of  20% 
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to  a  high  of  40%  of  the  original  program's  disk 
space  usage.  Additionally,  programs  compiled  for 
disk  space  ran  almost  as  fast  as  those  compiled  for 
speed. 

The  compiler  can  be  used  with  one  disk  drive, 
but  this  creates  an  awkward  operating  situation.  It 
is  recommended  that  the  compiler  be  utilized  in  a 
two-drive  system. 

Using  The  Compiler 

Space  does  not  permit  a  complete  step-by-step 
description  of  the  compilation  process,  so  the  most 
important  procedures  and  features  will  be  de- 
scribed. Always  begin  operating  by  booting  the 
system  diskette  in  drive  1.  This  automatically  loads 
the  routines  necessary  for  proper  operation  of  the 
compiler.  It  is  suggested  that  a  cold  start  be  effected 
if  any  utility  programs  are  present  in  RAM  such  as 
the  Program  Line  Editor.  Various  problems  were 
encountered  while  attempting  to  compile  with 
utility  programs  in  RAM.  Compiling  after  a  cold 
start  eliminates  these  problems. 

After  the  system  diskette  is  booted,  load  the 
program  you  wish  to  compile  in  the  usual  manner 
(from  drive  2).  Replace  your  program  diskette  with 
the  compile}-  diskette  and  type  "BRUN  IBC,D  1". 
This  command  begins  the  compilation  process. 
The  first  prompt  you  will  see  asks  whether  you 
wish  to  compile  using  execution  speed  or  disk-space 
as  a  priority.  This  compiler  produces  code  that  is  so 
fast  and  so  compact,  that  this  option  usually  be- 
comes a  relatively  minor  consideration.  The  resul- 
tant object  code  runs  almost  as  fast,  and  in  many 
cases  as  fast,  as  a  compilation  for  speed. 

The  user  is  then  given  a  number  of  additional 
options  such  as  choosing  a  starting  address  for  the 
object  code  and  executing  or  saving  the  program 
on  disk  (as  a  binary  file).  An  excellent  feature  is 
that  the  object  code  produced  by  this  compiler  will 
run  on  any  Apple  II  computer.  This  means  that  an 
Integer  BASIC  program  compiled  with  the  Galfo 
compiler  will  run  on  an  Apple  II  +  (a  system  without 
Integer  BASIC  in  ROM).  This  feature  was  tested, 
and  the  code  does  indeed  execute  problem-free. 

There  is  a  short  (3K)  program  entided, 
"GSL.SYS"  which  must  be  present  on  your  diskette 
in  order  to  run  the  object  code  (compiled  program). 
The  procedure  is  simple.  Using  Apple's  FID  copy 
program,  copy  the  GSL.SYS  program  from  the 
"system"  diskette  to  your  program  diskette.  Any 
compiled  program  that  is  BRUK  from  your  pro- 
gram diskette  will  automatically  look  for,  and  then 
load  and  run,  the  GSL.  The  GSL  therefore,  must 
be  resident  on  the  program  diskette.  The  GSL 
program  loads  at  $8800  in  memory  by  default.  An 
advantage  noted,  when  comparing  this  compiler  to 
others,  is  that  the  comparable  programs  used  with 
the  other  compilers  become  an  integral  part  o^eack 


compiled  program.  This  unnecessarily  increases 
program  size  and,  consequentially,  decreases  avail- 
able space  on  the  diskette. 

Added  Features 

Integer  BASIC  restricts  the  length  of  strings  to  255 
characters.  A  string  length  of  32767  is  permissible 
with  the  Galfo  compiler.  A  symbol  table  is  presented 
to  the  user  after  compilation,  listing  all  variables 
encountered  in  the  program,  the  type  of  variable, 
(string,  integer,  or  array)  and  the  location  of  each 
in  memory.  A  method  is  provided  whereby  the 
user  can  trick  the  computer  and  cause  two  variables 
to  share  the  same  memory  location.  This  enables 
the  user  to  refer  to  either  variable  during  the  course 
of  a  program  and  yet  retrieve  the  same  information 
from  the  variable  table.  The  method  used  is  simple, 
fully  described  in  the  manual,  and  can  easily  be 
managed  by  even  a  novice  programmer. 

The  compiler  provides  the  user  with  many 
new  and  modified  commands,  too  numerous  to  be 
fully  documented  in  this  review.  The.se  commands 
are  implemented  by  typing  DSP  before  each  com- 
mand. Some  of  the  commands  that  can  follow  the 
DSP  prefix  are:  HOME,  CLEAR,  INVERT, 
FLASH,  NRML,  FULL,  MIXED,  LO,  HI,  H2, 
POINT,  LINE,  and  SHAPE.  These  commands 
control  printing  to  the  CRT,  and  graphics  imple- 
mentation. If  you  inspect  the  commands,  you  will 
realize  that  they  emulate  the  commands  available 
to  you  in  Applesoft.  These  commands  are  especially 
useful  as  they  eliminate  the  need  for  the  usual 
cumbersome  POKEs  (their  counterparts  in  Integer 
BASIC).  The  author  of  the  program  has  inge- 
niously reconfigured  Apple's  DSP  command,  and 
used  it  to  his  advantage  for  the  special  operatives. 

When  writing  an  original  program  for  compi- 
lation or  when  converting  an  existing  one,  the  user 
should  be  aware  of  two  p{)tential  ti'ouble  spots. 
DIM  statements  must  be  defmed  Ijy  using  integers, 
as  the  compiler  will  not  function  with  variables  in 
DIM  statements.  Additionally,  variables  used  in 
GOTO's  or  GOSUB's  will  cause  a  large  increase  in 
program  size.  This  is  becau.se  the  compiler  builds  a 
variable  table  which  is  searched  each  time  a  variable 
is  encountered  in  a  GOSUB  or  GOTO  statement. 

Compiled  programs  are  callable  from  either 
Integer  or  Applesoft.  However,  after  running  the 
program  by  calling  it  irom  Applesoft  BASIC, 
strange  errors  occur  unless  the  memory  pointers 
are  reset  by  doing  an  PP.  Whether  calling  compiled 
Integer  BASIC  programs  from  Applesoft  is  a 
useful  capability  is  difficult  to  say.  The  license  to 
use  the  run-time  system  in  programs  for  .sale  is 
stated  as  $5.  I f  this  is  a  one-time  fee,  it  is  reasonable. 
It  is  not  clear  whether  this  fee  is  for  each  program 
.sold  or  is  a  sub-license  fee. 


A  Few  Minor  Caveats 

The  compiler  enables  the  TRACE  mode  while 
compiling,  and  the  computer  is  left  in  this  mode 
after  the  compilation  is  done.  The  user  must  then 
manually  execute  the  NOTRACE  command.  This 
may  seem  like  a  trivial  problem  undl  you  run  the 
program  only  to  have  line  numbers  begin  printing 
on  the  CRT  each  time.  Also,  there  is  no  provision 
made  whereby  the  user  may  protect  a  given  portion 
of  memory.  For  example,  if  one  wished  to  protect 
the  HI-RES  page  from  being  overwritten,  the  only 
way  foiHid  to  easily  effect  this  was  to  load  the  entire 
object  code  njtn  the  HI-RES  page  in  memory. 

Several  errors  of  omission  were  encountered, 
although  none  were  serious.  For  example,  a  file 
entitled  "HI-RES  Driver"  is  needed  to  utilize  the 
HI-RES  routines  supplied.  The  manual  states  that 
the  file  must  be  loaded  for  the  routines  to  work, 
while  in  actuality  it  must  be  run.  Additionally,  no 
mention  is  made  as  to  how  one  may  automatically 
effect  this.  If  Apple's  HELLO  program  is  used  to 
BRU\  the  HI-RES  Driver,  then,  after  the  HI-RES 
file  is  loaded,  the  program  will  stop.  An  EXEC  file 
must  be  created  in  order  to  first  BRUN  the  HI-RES 
Driver  and  then  BRUN  your  own  compiled  pro- 
gram. No  mention  is  made  of  this  in  the  manual. 

General  Overview 

•  Panelist  #1 ;  "Cenerally  great.  Look  forward  to 
Calfo  Applesoft  Compiler." 

•  Panelist  #2:  "For  heavy  users  of  Integer  BASIC, 
the  IBC  is  well  worth  having.  It  should  enhance 
existing  programs  as  well  as  open  many  new 
avenues  of  application  that  were  formerly  unavail- 
able for  reasons  of  performance." 

•  Panelist  #.^:  "The  Calfo  Integer  BASIC  Compiler 
is  an  extremely  useful  utility.  Its  advantages  and 
features  far  outweigh  its  shortcomings  (which  are 
few)  and  future  revisit)ns  will  almost  certainly 
correct  the.se.  Source  code  is  compiled  extremely 
fast  and  object  code  produced  by  this  compiler 
executes  almost  as  fast  as  pure  machine  language. 
This  is  a  package  that  all  Integer  BASIC  program- 
mers should  own." 

Ccdfo  integer  BASIC  Compiler.  Galfo  Systems,  6252  Caviino 
Verde,  San  Jose.  CA,  9511 9.  $149.50. '  © 
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BASIC  A+ 

BASIC  A+  will  rate  an  A+  1rom  any  Atari  user!  Upward  compatible 
with  Atari  Basic,  it  adds  statements  and  features  that  enhance  the  Atari 
800's  real  power,  flexibility,  and  ease  of  use:  Superior  I/O  features 
for  business  and  other  applications.  Additional  file  manipulation 
commands.  Significant  help  in  program  development  and  debug. 
Structured  programming  aids.  And  MORE!  A  partial  list  of  the  en- 
hancements of  BASIC  A-i-  includes: 

RPUT/RGET  (record  I/O)  BPUT/BGET  (binary  I/O)  ERASE 
PRINT  USING  SET  TAB  INPUT",.."  DIR  PROTECT  RENAME 
TRACE  WHILE, ..ENDWHILE  IF...ELSE...ENDIF 
SUPERB  PLAYER'MISSILE  GRAPHICS 

BASIC  A+  requires  a  disk  and  32K  bytes  of  RAM.  Since  no  cartridge  is 
used,  BASIC  A+  will  take  advantage  of  all  the  RAM  (48K  bytes)  in  a 
maximum  Atari  800  system  (recommended)   S80 

OS/A-h 

Completely  compatible  with  Atari's  DOS  (version  2),  but  with  an 

advanced,  command-driven  console  processor.  Simple.  Flexible. 

Powerful.  With  an  easy-to-use  BATCH  capability.  OS/A+  INCLUDES 

all  the  following  utilities  (and  more): 
EASMD  (Editof/ASseMbler/Debug)  is  our  upgraded  all-in-one 
assembly  language  development  package  for  the  6502  micropro- 
cessor. The  editor—  with  such  features  as  FIND  and  REPLACE  — 
can  even  edit  BASIC  A+  programs.  The  assembler  can  include 
multiple  source  files  in  a  single  assembly. 

DUPDSK  and  FORMAT  create  master  or  slave  disks.  Make  sector  by 
sector  copies  of  any  OS/A+  disk. 
COPY  a  simple,  single  file  copy  utility. 
All  of  this  power  is  included  in  our  OS/A+  package  $80 

For  the  utmost  in  capability  and  flexibility,  our  combination  system 
—  BASIC  A+  and  OS/A^  —  is  available S150 
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The  Atari 
GTIA  Chip: 
Here  At  Last! 


Steve  Steinberg 
Washington,  DC 


If  you've  never  heard  of  the  legendary  Atari  GTIA 
chip,  here  in  brief  is  the  story: 

The  designers  of  the  Atari  400/800  computers 
originally  had  planned  on  three  additional  graphics 
modes  -  Graphics  9  to  provide  16  intensity  levels 
of  one  color,  Graphics  10  to  provide  nine  colors  in 
varying  intensities,  and  Graphics  1 1  to  provide  16 
colors.  Both  Atari  BASIC  and  the  Computer's 
Operating  System  were  designed  to  access  these 
three  graphics  modes,  but  at  the  time  the  Atari 
computers  were  first  released,  in  1979,  there  were 
still  some  bugs  to  be  ironed  out  in  the  graphics 
chip,  known  as  the  GTIA.  The  company  decided 
to  go  ahead,  using  a  less  powerful  chip,  the  CTIA, 
without  these  three  modes. 

The  bugs  in  GTIA  have  long  since  been  dealt 
with  and  the  question  for  some  time  for  many  of  us 
has  been  just  how  and  when  Atari  would  release 
the  chip.  The  GTIA  is  now  being  installed  in  all 
Atari  400s  and  800s  coming  off  the  production  line 
and  the  really  good  news  for  those  of  us  who  have 
waited  and  wondered  and  hoped  is  that  it  is  also 
being  shipped  to  facilities  that  service  Atari  com- 
puters, to  upgrade  existing  models.  I  paid  $23.92 
for  mine  and,  although  installation  costs  depend, 
of  course,  on  who  you  are  dealing  with,  replacement 
of  the  CTIA  is  a  relatively  uncomplicated  proce- 
dure. I  have  also  heard  that  it  is  simple  enough 
that  some  computer  stores  are  doing  it  on  a  "while 
you  wait"  basis. 

The  Legend  Is  True 

The  best  news  of  all  is  that  the  legend  turns  out  to 
be  quite  accurate,  and  the  chip  does  everything  it 
was  said  to  do.  Documentation,  as  of  this  writing,  is 
a  bit  hard  to  come  by,  so  here  is  a  preliminary 
effort.  One  warning  for  recent  Atari  owners.  If 
you  type  in  the  accompanying  programs  and  get 
nothing  on  your  screen  but  a  blue  (default)  back- 
ground and  a  .series  of  graphics  control  characters, 
it  means  you  don't  have  the  new  chip.  My  suggestion 
is  to  buy  one. 


The  first  brief  program  gives  you  15  color 
bars  against  a  black  background  in  Graphics  mode 
1 1,  the  bars  representing  colors  1  through  15  as 
described  in  the  table  on  page  50  of  the  Atari  Oper- 
ators Manual.  As  you  can  see,  these  colors  are  ac- 
cessed in  BASIC  by  simply  calling  up  colors  1 
through  15.  If  the  colors  are  off,  you  may  want  to 
adjust  the  tint  controls  on  your  TV  set. 

The  colors  in  Graphics  1 1  are  set  at  a  default 
intensity,  but  you  can  vary  it.  Insert  a  line  15  SET- 
COLOR  4,0,0.  The  four  does  nothing  (I'm  simply 
used  to  it  for  setting  background  colors),  but  the 
first  zero  sets  the  background  as  black  and  the 
second  zero  sets  the  luminance  at  its  darkest  shade. 
You  can  change  the  background  color  by  changing 
the  second  zero  to  any  number  up  to  15  and  you 
can  change  the  intensity  of  the  15  displayed  colors 
jusl  as  you  would  with  Graphics  modes  0  through 
7,  by  changing  the  last  number. 

Next,  change  line  10  to  Graphics  9.  As  you  can 
see,  you  now  have  16  shades  of  whatever  color  you 
have  entered  in  the  SETCOLOR  command.  It's 
worth  noting  here  that,  while  all  other  Graphics 
modes  give  you  only  eight  color  intensity  levels, 
this  one  gives  you  16,  which  means  that  the  total 
number  of  colors  accessible  on  the  Atari  computer 
are  now  doubled,  from  128  to  256  colors  altogether. 

Graphics  mode  10  is  a  bit  more  complex  than 
the  other  two.  As  I've  noted,  this  is  strictly  a  preli- 
minarv  look  at  the  GTIA,  but  let's  try  it  now  by 
changing  line  10  to  GRAPHICS  10.  If  you  don't 
have  a  SETCOLOR  statement  in  line  15,  or  if  the 
statement  is  4,0,0  you  should  get  a  long  band  of 
black,  four  different  colors,  another  band  of  black 
and  the  four  colors  repeated. 

Try  turning  the  color  level  all  the  way  down 
on  your  television  and  you  will  see  that  you  do 
have  different  intensities  in  the  different  colors. 
But  there  are  only  five  here,  where  are  the  other 
four?  First,  enter  a  SETCOLOR  in  line  15,  for 
example  SETCOLOR  4,5,12.  The  second  band  of 
black  should  now  become  light  violet.  Now,  enter 
line  16  POKE  7(J4,15:POKE  705,32:POKE  706,42: 
POKE  707,52.  POKEing  into  those  four  memory 
locations  will  give  you  additional  hues  and  intensi- 
ties, enough  for  a  total  of  nine  colors,  including  the 
background.  This  is  as  far  as  my  knowledge  of  this 
graphics  mode  has  taken  me,  to  date,  although  I 
am  sure  there  arc  many  other  possibilities  to  be 
explored. 

Program  2  is  simply  a  primitive  attempt  at  a 
demo  of  these  dramatic  new  graphics  capabilities 
for  the  Atari.  All  three  modes  give  you  80  pixels 
across  by  192  down.  Each  ofthe.se  pixels  is  actually 
four  pixels  wide,  which  means,  for  example,  that 
drawing  a  square  requires  that  the  vertical  length 
should  be  four  times  the  horizontal  length. 
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The  large  number  of  variables  in  line  10  of 
Program  2  were  designed  Co  give  you  an  opportu- 
nity to  do  as  much  fiddling  around  with  the  pro- 
gram as  you  choose.  While  it  is  in  (iRAPHICS  10, 
it's  no  problem  to  try  out  the  other  two  new  modes 
by  changing  line  20.  If  you  get  tired  of  squares, 
and  like  the  works  of  Piet  Mondrian,  eliminate  line 
70.  You  should  enjoy  the  results. 

One  final  comment  seems  appropriate  on  the 
occasion  of  this  fust  hardware  update  for  the  Atari 
computers.  All  of  us  who  have  worked  with  the 
Atari,  and  especially  those  of  tis  who  became  intro- 
duced to  computer  programming  through  the 
Atari,  know  that  we  have  one  magnificent  machine. 
With  the  addition  of  the  GTIA  chip,  its  graphics 
capabilities  far  surpass  those  of  any  other  home 
computer  on  the  market.  We  were  told,  when  we 
made  the  decision  to  buy,  that  this  was  a  "friendly  " 
computer,  and  one  that  wouldn't  be  outdated 
overnight.  I  fee!  that  this  is  one  company  that  has 
lived  up  to  its  promises.  I  have  found  in  my  own 
dealings  with  people  at  Atari  that  if  the  computer 
occasionally  isn't  all  that  friendly,  they  certainly 
are.  I'd  simply  like  to  express  my  thanks  to,  and 
admiration  for,  all  of  them. 


Program  1. 
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10  a?ftpHics 

20  C=i 
30  COLOR  C 

50  PLOT  A.^DRfti-JTO  A;  188 

60  IF  ft=79  THEN  GOTO  68 

70  IF  H.>'5=INT(A^'5>  T^EN  0=0+1=  GOTO  38 

80  GOTO  40 


120  K=INTCIMKl>iS> 

130  IF  K=2  im\  GOSUB  180 

140  FIOT  R.B^DRAWTO  C.B^DRAWTO  C.D^DRAWT 

0  A.D^DRAWTO  A.B-1  =0RA14T0  C.B-1 

150  SOUm  9.0.0,0  =  SOL»C  L0>0,0=3OUND  2, 

0  0   0 

160 '  IF  V>R  THB^  GOTO  150 
170  GOTO  50 

180  PLOT  A,B^DRftl-JTO  C.B:ORAWT0  C.D^DRAWT 
0  A.D^DRAWTO  A.B  =  DRftl4T0  C-LB^DRAWTO  C-1 
.D-1:DRAWT0  A+LD-1 

190  DRAt4T0  A+L&fl=DRAWTO  C-2.B+1=DRAWT0 
C-2.D-2  =  DRAl'rrO  A+2.D-2^DRAWT0  A+2.B+2^D 
RAtfTO  C-3.B+2  =  DRAWT0  C-3.D-3 
200  FOF!  2=1  TO  T  =  S01HJ  2.. A/2, 12. U-2^ FOR 
W=l   TO  20  =  |-€XT  W^NEXT  2 
210  GOTO  50  e 


Using  j/our computer 

in  an  interesting 

application? 

Write  it  up  for 

other  COMPUTE! 

readers  to  use. 


Program  2. 

10  M=64 :  N=150 :  F'=6  =  Q=24  =  R=150  =  T=12  =  U=T  =  Y= 

1:C=A+P=D=B+Q 

20  GRAF-HICS  18 

30  SETCa_0R  4.5.10 

40  POKE  704.15=POi<E  705.28-POKE  706.33  =  P 

OKE  707.54 

50  A=(IHT(fMKl>*nJ+l) 

60  B=(INT<RN[K1>*N)+1) 

70  C=A+p:D=B+Q 

88  FOR  2=1  TO  T^SOIM)  0.A+B.10.U-Z=I€XT 

Z 

90  FOR  2=1  TO  T^SOUND  1..A.18.U-2^^EXT  2 

100  2=(IHT';RND<0m5>+l> 

110  COLOR  2 
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® 


A 


AFFORDABLE 


ATARI 


® 


SOFTWARE 


IF  YOU'RE   TIRED  OF  PAYING 
S3Q-  $50  FOR  HIGH  QUALITY 
GAMES,  THEN  SEND  FOR  OUR 
FREE  LIST   TODAY! 

Pietzelland    Software 

zoos  A  WHITTAKER  RD. 
YPSILANTI,MI.48197 


^ 


^•rOryx 
software 

GUARANTEED  LOWEST  PRICES! 

To  celebrate  our  opening,  we  are 
matching  any  advertised  price.  Just 
stiow  us  the  ad, 


ORDER  TOLL  FREE  •  Outside  Wl 

1-800-826-1589 


SOFTWARE 

Rial  EslJte  Analyiet IZ7. 

Craallve  Financing 127. 

Wurd  Proi;«ssi!r  1    *Zi. 

DB  Master in. 

Mail  Management 250. 

MicrD<»oW(irilstir(Applg| 24S. 

Maiimer^e  (CP/M) 90. 

SpellslarlCP/Nl 169. 

Suporsort  II  (CP/MI 159. 

Context  Connector 1B0. 

Easywriter  (Pro| 195. 

Easymovflr 45, 

Superscribe  II 95. 

Easymailer    16Q. 

Ditadei 249. 

PFS/Repnrl 80. 

Visicjlc3.3  - 209, 

OB  Master 179. 

Visilrend/Visiplol 249. 

Systems  Ptus/Acct.  Module 425- 

Microplan  Basic 419. 

Wiiardy 42. 

Nevada  CoBol 159, 

ACCESSORIES 

AppEe  It  DualTherntomgterw/soltwarB 2G0. 

Mountain  Expansion  Chassis ,  625. 

CPS  Multilunctlon 199. 

Mountain  Music  System 395. 

100,000  Day  Clock 375. 

Mountain  deck 252. 

SupertalkBrSD2000    199. 

A/0  +  D/fl    299. 

CCS  1?K  fiOM/PROM  Board   99, 

CCS  A/D  Converter  Board 99. 

CCS  Serial  Asyncti.  Board 139. 

CCS  Caldndar/Clock  Snard 99. 

VOTRSX  Type-n-Talk   375. 

A0ALA6  Package    495. 

DOS  tater 49. 

A6T  Numeric  Keypad   125. 

A8TSa(tkBy   150. 

AST  Barwand 195. 

AST  Casll  Box    295. 

.  ..AND  MANY  MORE! 

Quoted  prices  valid  tor  stoci<  on  t^and  and  sub- 
ject to  cttange  without  prior  notice. 

Call  lor  price  intormalion: 
Printers  ■  Epson,  Okidata. 
Monitors  -  Amdel^,  Sanyo,  NEC  . 
Modems  -  Novation,  Hayes. 
Disk  Drives  ■  Micro  Sci,  Corvus. 

Ask  for  our  FREE  catalog. 


Please: 

•  Wisconsin  residents  -  add  4%  sales  tax 

•  Add  S2.50  tor  stripping  per  software  and 
small  item.  Call  regarding  others. 

We  Welcome: 

■  Visa.  Msstfrctiarge  •  (Add  4%) 

•  Clucks  (Allow  1-2  weeks  for  clearingl 

■  COD  (Add  $1.50  per  stiipment) 


TOLL  FREE  -  Outside  Wisconsin 
1-800-826-1589 


For  Technical  info  &  in  Wisconsin: 


715-848-2322 
Oryx  Software 

205  Scott  St.,  Dept.  C 
P.O.  Box  1961    '  Wausau.  Wl   54401 


m 


INHOME 
SOFTWARE 


1560  Yonge  St,  P.O.  Box  10,  Toronto,  Ontario,  Canada  M4T1Z7 
Telephone:  (416)961-2760 

COMING  SOON! 
SEE  OUR  AD  IN  NEXT  COMPUTE! 


OF  TERROR 


ALIEN  SWARM 


(100%  M.L.) 


INTRUDER 


A\ATH  PACK 

A 

ATARI 

ALL  FOR  ATARI 

The  finest  Atari  programmers  wanted. 

For  best  rewards  give  us  a  call. 

(416)961-2760 
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COMPUTH 


May  1982.  Issue  2il 


This  program  lets  you  visualize  geometry.  It's  for  the 
Apple  (Applesoft  with  48K  memory)  and  for  the  Atari. 


Computer 
Assisted 
Geometry 
Discovery 


Fred  Ventura 
Westlake  Village,  CA 


During  the  summer  of  1981,  Intergate,  Incorpo- 
rated of  Westlake  Village,  California  offered  a 
iiinnber  of  courses  for  gifted  and  talented  young- 
sters. We  selected  the  Atari  800  computer  for  our 
computer  literacy  and  computer  programming 
courses.  Our  program  presented  a  unique  oppor- 
tunity for  exceptional  children  ranging  in  age 
from  seven  to  14  to  be  ciiallenged  by  the  computer. 
The  courses  included  an  introduction  to  computer 
programming,  problem  solving  with  the  computer, 
computer-assisted  algebra,  and  an  interesting 
course  in  which  parents  and  children  worked 
together  to  learn  about  computers. 

One  student,  Ricky  Masters  of  Oxnard,  Cali- 
fornia, age  1 1,  developed  a  clever  program  that 
might  be  of  interest  to  mathematics  teachers.  The 
program  allows  the  user  to  specify  the  directions 
for  a  .series  of  vectors  which  are  simultaneously 
plotted  on  the  screen  in  graphics  mode  seven. 
From  a  starting  point  in  the  center  of  the  .screen, 
any  of  eight  directions  can  then  be  chosen.  A  maxi- 
mum of  one  thousand  vectors  can  be  used  with 
32 K  RAM,  which  is  more  than  enough  for  very 
complicated  designs. 

By  entering  the  digit  "0"  for  a  vector,  the 
screen  is  then  cleared  and  the  computer  proceeds 
to  redraw  the  design.  However,  the  program  takes 
the  drawing  one  step  further  and  reflects  the  figure 
across  the  x  and  y  axis. 

It  was  rewarding  as  a  teacher  to  share  in  the 
excitement  with  which  each  student  watched  the 


computer  transform  a  simple  design  into  an  intri- 
cate, symmetrical  computer  graphic  display.  But, 
more  than  providing  an  amusing  experience,  the 
program  can  be  used  by  teachers  as  a  springboard 
for  the  study  of  the  geometry  of  reflection. 

Valuable  mathematical  discoveries  were  made 
by  the  students  who  used  the  program.  For  example, 
figures  which  were  drawn  so  that  the  intersection 
of  lines  of  symmetry  which  corresponded  with  the 
center  of  the  graph  did  not  change  when  reflected, 
(See  example  1).  Also,  the  end  points  of  rotated 
vectors  are  determined  by  a  change  in  sign  of  the 
magnitude  which  is  held  constant.  This  can  be  seen 
by  examining  the  subroutines  used  for  plotting  the 
reflected  figure  (starting  at  lines  90.  510,  710,  and 
910).  It  should  be  pointed  out  to  students  who  use 
the  program  that  vector  1  is  the  result  of  addition 
of  vectors  2  and  4.  This  also  applies  to  vectcjrs  3,  6 
and  8.  In  this  way,  the  concept  of  atldition  of  vectors 
can  be  introduced  to  students. 

Students  were  fascinated  by  the  optical  illusion, 
in  many  of  the  designs,  which  seemed  to  move  in 
and  out  from  the  screen.  Follow-up  activities  for 
students  who  used  the  program  were  provided  to 
extend  the  student's  learning.  Students  were  pres- 
ented with  figures  drawn  in  one  quadrant  of  a 
Cartesian  plane  and  were  asked  to  predict  what  the 
reflected  image  would  look  like.  Discussions  of 
integers  and  their  opposites  were  also  used  in  an 
analysis  of  the  plotting  subroutines. 

I  found  that  using  the  computer  to  illustrate  a 
rather  abstract  mathematical  concept  leads  to 
greater  understanding.  The  learning  process  was 
an  enjoyable  experience  for  all. 

The  program  described  above  was  originally 
written  on  an  Atari  800.  An  adapted  version  was 
prepared  for  the  Apple  computer  with  Applesoft 
and  48K.  Both  listings  are  presented  for  compari- 
son. In  the  Apple  version,  improvements  were 
made  to  the  program  so  that  either  reflection  or 
rotation  can  be  selected.  In  addition,  option  (O) 
permits  the  overlay  of  the  reflected  figure  on  the 
rotated  figure.  Some  of  the  syntactical  differences 
of  the  two  BASICS  can  be  studied  by  examining 
the  two  programs. 

Examples  And  Challenges: 

1.  Enter  a  magnitude  of  10  and  the  following 
series  of  vectors:  3,4,4,8,8,4,4,3  and  0  to  reflect. 
You  will  notice  that,  since  the  hourglass  shape 
is  symmetrical  and  centered,  no  change  occurs 
when  reflected. 

2.  Try  to  enter  the  correct  vectors  to  make  a 
3-d  cube.  When  reflected,  this  figure  makes  an 
interesting  illusion, 

3.  Enter  the  vectors  for  a  complicated  figure 
and  predict  the  reflected  image. 


Micro-Ed  is  EXPANDING! 


Send  for  free  educational  catalogs  * 


^v^ 
-y^ 


Specify:  Pet  •  Vic  •  TI  •  Apple  •  TRS-80 

color  computer 


you  can  telephone  us 

at  Micro-Ed,  Inc. 

612-926-2292  PO  Box  24156        Minneapolis,  MN  55424 
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COMPUTEI 


May,  1982,  Issue  24 


Program  1 :  Atari  Version 

5  DIM  0(1006) 

6  ft=79  =  B=40 
18  GRftPHICS  0 
11  CXOR  2 

15  PtBITION  5.7 

20  PRINT  "CdlFUTER  GRftF'HICS  PROGRATV 

21  PRINT   = PRINT  "CODES ^    " 

22  PRINT  "a-8)  DIRECTimS  FOR  UECTORS" 

23  PRINT  "(9)      RESET  DRAW  MODE" 
REFLECT  FIGURE" 
Ca_OR  OFF" 
CCLOR  ON" 


24  PRINT  "(0> 

25  F-RINT  "(10) 

26  PRINT  "(ID 
30  F-RINT 

50  F-RINT  "ENTER  A  LEW^TH  FOR  Eft:H  SEGMEN 

T  (1-10>" 

68  F-RINT  "         >»" ; :  IhPUT  L 

70  GRftPHICS  7^ PLOT  A.B 


75  F■OSITIO^^  29,.30 

76  F-OSITI»l  -20,30 

77  POSITIOH  20,30 


"12  3" 
"  4  :^  5  " 
"678" 
80  N=H+MF  N=1000  THEN  -200 

85  F-RINT  "IJECTOR  ";H;"=   ";  a^PUT  U^»J<N)= 
U 

86  GOSUB  90:O1TO  75 

30  IF  1.1=1  Tl€N  A=A-L^B=e-L:GOT0  198 


GOTO  198 
B=B-L;UJTu  198 
GOTO  190 
i3JT0  198 
B=B+LHaTu  190 
OJTO  190 
B=B+L:GOTO  190 


im  IF  U=2  ThEN  B=B-L 

110  IF  U=3  THEN  A=A+L 

128  IF  U=4  im\  H=A-L 

130  IF  11=5  THEN  A=ft+L 

140  IF  U=6  Tf£N  (H=ft-L 

150  IF  U=7  THEN  B==B+L 

160  IF  U=8  T^CN  A=A+L 

170  IF  U=9  T^EN  2m 

175  IF  U=10  T«N  CCLOR  u 

177  IF  U=ll  THEN  COLOFl  2 

180  IF  U=0  THB^  GOTO  Am 

190  IF  A<0  THEN  A=8 

191  IF  A>157  Tt£N  R=157 

192  IF  B<0  T^€N  B=0 

193  IF  B>79  THEN  B=79 
209  DRAl^JTO  A..B:RETUF:N 
388  A=79:B=40^GRAF-HICS 
310  N=8 

320  GOTO  75 

480  GRftPHICS  7  =  ft=79  =  e=40^PLOT  A,B 

410  FOR  1=1  TO  N-l:U=l<I):GOSUB  2880: COS 

UB  90  =  hEXT  I 

415  ft=79^B=40'PLOT  A,B 

420  FOR  1=1  TO  H-i=U=iJ<I>  =  GOSUB  2-^0  =  GOS 

UB  510  =  NEXT  I 

430  ft=79^B=40  =  PLOT  A.B 

435  FOR  1=1  TO  H-1=U=U(I >=GOSUB  2000=GOS 

UB  710  =  f-€XT  I 

440  ft=79  =  B=40  =  PLOT  ft,B 


7=PL0T  A;B 


445  FOR  1=1  TO  H-bU=U<I):GOSUe  200E^GOS 
UB  916=HEXT  I 

449  A=79  =  B=40^FLOT  A,B 

450  FOR  1=1  TO  H-1=U=U<I)  =  G0SUB  SH-^EYJ 
I:t4=H-i:G0T0  75 

500  GRAPHICS  7:RE!1  DRAl^J  f^IJ  hlRROR 

585  N=0:GOTO  75 

510  IF  U=l  TF€N  A=A+L=B=B-L^G0T0  590 


515  IF  U=2  THEN  B=B-L 

520  IF  U=3  TitN  A=ft-L 

5:^1  IF  11=4  THEN  A=A+L 

540  IF  U=5  im\  ft=A-L 

550  IF  U=6  THEN  A=A+L 

560  IF  U=7  T^EN  B=e+L 

570  IF  U=8  THEN  A=A-L 

580  IF  U=18  T^£N  COLOR  6 

585  IF  U=ll  TfEH  COLOR  i 

590  IF  A<8  T^EH  A=8 

600  IF  H>157  TfEN  A=157 

610  IF  B<0  T^EN  B=0 

620  IF  B>?9  T^e■^  B=79 

630  DRAWTO  A..'B  =  RETURN 


UJTO  590 
B=6-L^G0T0  590 
GOTO  598 
Q}TO  590 
B=B+L  =  GOTO  5^ 
ijOTO  590 
B=B+L=G0TO  590 


710  IF  U=l  TVEN  A=A-L 

715  IF  U=2  THEN  B=B+L 

720  IF  U=3  imi  A=ft+L 

730  IF  U=4  im^  A=H-L 

740  IF  U=5  T^EN  R=A+L 

750  IF  i>6  TfEN  A=A-L 

760  IF  U=7  THEb^  B=B-L 

770  IF  U=8  TtEN  A=ft+L 

780  IF  Li=18  im\  CiLOR 

785  IF  U=ll  T*N  CtLOR 

790  IF  R(0  THEN  A=8 

800  IF  H>157  Jm\  A=15- 

810  IF  B<8  im-\  E=0 

820  IF  B:>79  T^EN  B=79 

830  DRAl^JTO  A..  B:  RETURN 


B=B+L^GOTO  798 
GOTO  798 
B=B+L=bOTO  790 
GOTO  TSSd 
GOTO  790 
B=E-L=G0TO  790 
GOTO  790 
B=B-L:G0TO  790 

0 


B=B+L  =  G0TO  Sm 
OJTO  9-90 
B=B+L-GOTO  998 
GOTO  9% 
OJTO  990 
B=E;-L^GOTO  998 
B=B-L^GOTO  998 

0 


910   IF  U=l  THEN  A=A+L 

915   IF  U=2  im\  B=B+L 

920   IF  U=3  THB4  A=ft-L 

930   IF  U=4  T^EN  A=A+L 

940   IF  U=5  im-\  A=A-L 

950   IF  U=6  T1*N  A=A+L 

S70  IF  U=S  THB4  A=A-L 

980   IF  U=10  THBJ  COLlK 

985   IF  U=ll  THEN  COLOR  2 

990  IF  A<0  TJ€N  A=0 

1800   IF  A>157  TtEN  A=157 

1010  IF  B<8  im-\  B=0 

1020  IF  B>79  THEN  B=79 

1830  DRAtJTO  A.B 

1050  RETURN 

2000  REM  SOUND  EFFECTS 

2010  SOUm  LIHT(RND<1)*255>,10,8 

2020  FOR  T=l  TO  18  =  NEXT  T 


COMMODORE  USERS 

Join  the  largest,  active  Commodore 
users  group  in  North  America  and  get— 

—  Access  to  club  library  of 
over  3000  programs. 

—  Informative  club  newsletter. 

—  Access  to  the  combined 
talents  of  some  of  the  most 
knowledgeable  people  on 
PET/CBM/VIC. 


Send    $15.00    ($20.00    overseas) 
Associate  Membership  to: 


for 


Toronto  Pet  Users  Group 

381  Lawrence  Avenue  West 
Toronto,  Ontario,  Canada  M5M  1B9 


TAKE  A  B 
OUT  OF  YOUR  '  . 
SOFTWARE  COSTLJ 

Save  20-40%  on  all 
major  Brands  of  rnlcro-software 


D  90  day  guarantee-wi-en  you're  happy 

we're  happy! 
□  Largest  inventory  of  o  d  and  new  release& 
a  Next  Day  Shipping  by  UPS-or  we  pay 

freight.  No  per  item  fiandling  fee. 

n  Weekly  specials 

WAEUHNGll  Buying  from  Software  Galore 
SAVES  MONEY! 

AVATT.ABT.E  N0W1I 

Pac-Man.  and  Centipede 


I  Member  of  the  Better  Biksiness  Bureau 

SOFTWAKB:  GALORE 

A  MEMBERSHIP  BUViNG  SERVICE 

For  free  catalog/orders  call  21 3-827-1 851 
or  1  -800-423-6326 


MAINFRAME  SOFTWARE  FOR  COMMODORE  COMPUTERS 

RESTAURANT  PAYROLL 

GENERAL  PURPOSE  PAYROLL 

MAILING  LIST  SYSTEM 

*  Random  access  on  all  records. 

*  True  random  access  on  all  records 

*  Direct  access  on  all  records. 

*  Recognizes  Tip  and  Meal  Credits  in 

with  alpha  numeric  keys. 

*  4050  Names  on  an  8050  Diskette. 

coiEputing  taxes  and  pay. 

*  Tracks  Salary,  Regular  Pay,  Overtime 

1300  on  a  4040. 

*  Accepts  declared  tips. 

Pay,  Piecework  Pay,  Vacation  Pay  and 

*  Allows  fast  machine  language  sorts 

*  Up  to  5  pay  rates  per  employee  and 

Sick  Pay. 

on  primary  and  secondary  fields. 

also  handles  salaried  employees. 

•  Up  to  B  miscellaneous  Deductions  or 

*  2  output  formats  that  work  with  any 

*  Generates  checks,  941's  and  W2's  and 

Payments  per  ejiployee  pay  cycle. 

printer. 

8  different  reports  uhich  show  full 

*  Prints  8  Reports  along  with  checks. 

*  User  defined  label  formats,  Up  to  4 

details  of  each  payroll  cycle. 

9itl's  and  W2'5  which  show  full 

wide. 

*  Handles  Retirement  deductions. 

details  of  each  pay  cycle. 

*  Will  select  user  defined  subsets  of 

Along  uith  up  to  8  Miscellaneous 

*  Up  to  350  employees  on  an  8050 

your  data  base  for  label  output. 

deductions  or  payments  per  employee. 

diskette.   100  on  a  4040  diskette. 

*  Generates  Wordpro/Hordcraf t 

*  Calculates  overtime  by  the  declared 

*  Computes  Federal,  State  and  Local 

compatible  files. 

or  average  method. 

taxes  as  required. 

*  Disk  utilities  included  to  recover 

*  Up  to  350  employees  on  an  8050 

»  Handles  Weekly,  Biweekly, 

damaged  disks. 

diskette.  100  on  a  liO^O   diskette. 

Semi-monthly  or  monthly  payroll 

*  Maintains  Company  and  contact  names. 

*  Computes  Federal,  State  and  tocal 

periods. 

taxes  as  required. 

*  Accumulates  Sick  and  Vacation 

*  A  TRUE  HAILING  LIST  SYSTEM 

*  Handles  Weekly,  Biweekly, 

credits  and  deducts  the  hours  when 

Semi-monthly  or  nonthly  payroll 

used. 

periods. 

Dealer  Inquiries  Invited 

MicroSpec  Ltd, 

VISA  and  MASTERCARD  Accepted 

2905  Ports  O'Call  Ct . 

Piano,  Texas   75075 

214/867-1333 
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COMPUTEI 
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2830  SCOCI  L0>0,0 
2940  RETURN 


Program  2:  Apple  Version 

10   REM   ***   GEOMETRIC  EXPLORATI 

ONS 
20   REM   ***   FRED  VENTURA 
30   REM   ***   INTERGATE.  INCORPOR 

ATED 
40   REM   ***   WESTLAKE  VILLAGE,  C 

A 
50   DIM  V(IOOO) 
60  XI  =  139: Yl  =  79 :C  =  3 
70  %    =    XI :Y  =  Yl 
80   TEXT 
90   HOME 
100   VTAB  2:  HTAB  2:  PRINT  "GEDAR 

T  -  A  COMPUTER  GRAPHICS  PROG 

RAM" 
110   PRINT  :  INPUT  "ENTER  THE  MAG 

NITUDE  OF  THE  VECTORS:  ";M 
120   PRINT  :  PRINT  "ENTER  THE  NUM 

BER  FOR  THE  DIRECTION  OF    E 

ACH  VECTOR.  YOU  DO  NOT  NEED 

TO  PRESS    RETURN.  OTHER  COM 

MANDB  ARE:  " 
130   PRINT  :  PRINT  "   (Q)  QUIT. 

<S)  START  OVER.  " 
140   PRINT  :  PRINT  "   (O)  OVERLAY 

REFLECTED  FIGURE.  " 
150   PRINT  :  PRINT  "   <F)  REFLECT 

(T)  ROTATE.  " 
160   PRINT  :  PRINT  "   <C)  CLEAR  H 

IRES  SCREEN.  " 
170   PRINT  :  PRINT  "PRESS  RETURN 

TO  CONTINUE.  ";:  INPUT  X* 
180   HGR 
190   VTAB  21:  HTAB  30:  PRINT  "1  2 

200   VTAB  22:  HTAB  30:  PRINT  "4  * 

5" 
210   VTAB  23:  HTAB  30:  PRINT  "6  7 

8" 
220  N  =  N  +  1:  VTAB  23:  HTAB  1:  PRINT 

"ENTER  VECTOR  ";N;":  ";:  GET 

V* 
230   IF  V*  =  "Q"  THEN   END 
240   IF  V*  =  "S"  THEN   RUN 
250   IF  V*  =  "0"  THEN   GOTO  330 
260   IF  V$  =  "C"  THEN   HGR  :  GOTO 

220 
270  I  =  N:V(I)  =   VAL  (V*) 
280   IF  V*  =  "F"  THEN  310 
290   IF  V*  =  "T"  THEN  OSO 
300   GOSUB  380;  GOTO  220 
310   REM   REFLECT  FIGURE 
320   HGR 
330  X  =  139:Y  =  79s  FOR  I  =  1  TO 

N  -  1:  GOSUB  380:  NEXT  I 


340  X  =  139:Y  =  79:  FOR  I  =  1  TO 
N  -  1:  GOSUB  480:  NEXT  I 

350  X  =  139:Y  ==  79:  FDR  I  =  1  TO 
N  -  1:  GOSUB  580:  NEXT  1 

360  X  =  139:Y  =  79:  FDR  I  =  1  TO 
N  -  1:  GOSUB  680:  NEXT  I 


370 

GOTO  220 

380 

REM   PLOT 

VECTOR: 

B 

390 

IF 

V  (I>  = 

Y  -  M 

1 

THEN 

X 

— 

X 

— 

Mi 

!  Y 

4tt0 

IF 

Vd)  = 

jd 

THEN 

Y 

= 

Y 

-- 

M 

410 

IF 

V  <  I )  = 

Y  -  M 

-r 

THEN 

X 

=1 

X 

+ 

Mi 

i  Y 

420 

IF 

V(I)  = 

4 

THEN 

X 

= 

X 

- 

M 

430 

IF 

V(I)  == 

5 

THEN 

X 

~ 

X 

+ 

M 

440 

IF 

V(I)  = 
Y  +  M 

6 

THEN 

X 

= 

X 

— 

M: 

Y 

450 

IF 

V(I)  = 

7 

THEN 

Y 

= 

Y 

+ 

M 

460 

IF 

v<n  = 

Y  4  M 

8 

THEN 

X 

=r 

X 

4- 

M: 

Y 

470 

GOSUB  780] 

:  1 

RETURN 

480 

REM    PLOl 

r  VECTORS 

G12 

490 

IF 

\'  (  I  )  = 
Y  -  M 

1 

THEN 

X 

= 

X 

4- 

M: 

Y 

5(:>o 

IF 

VCD  = 

'-1 

THEN 

Y 

= 

Y 

— 

M 

5 1 0 

IF 

V  (  I)  = 

Y  -  M 

■^ 

THEN 

X 

~ 

X 

— 

M: 

Y 

520 

IF 

V<I)  = 

4 

THEN 

X 

= 

X 

4- 

M 

530 

IF 

V  (I  )  = 

5 

THEN 

X 

= 

X 

- 

M 

540 

IF 

V  <  I)  = 

Y  +  M 

6 

THEN 

X 

~ 

X 

4- 

M: 

Y 

550 

IF 

V<I)  = 

7 

THEN 

Y 

= 

Y 

4- 

M 

560 

IF 

V  <  I )  = 

Y  4-  M 

8 

THEN 

X 

= 

X 

— 

M: 

Y 

570 

GOSUB  780: 

RETURN 

580 

REM    PLOT 

"  VECTORS 

Q3 

590 

IF 

V  <  I)  = 

Y  4-  M 

1 

THEN 

X 

~ 

X 

4- 

M: 

Y 

600 

IF 

V<I)  = 

2 

THEN 

Y 

= 

Y 

4- 

M 

610 

IF 

v<n   = 

Y  4-  M 

3 

THEN 

X 

x: 

X 

~ 

M: 

Y 

620 

IF 

V(l)  = 

4 

THEN 

X 

= 

X 

4- 

M 

630 

IF 

V(I)  = 

5 

THEN 

X 

= 

X 

- 

M 

640 

IF 

V  ( I )  = 

Y  -  M 

6 

THEN 

X 

— 

X 

4- 

M: 

Y 

650 

IF 

V  <  I )  = 

7 

THEN 

Y 

= 

Y 

- 

M 

660 

IF 

V  (1 )  = 

Y  -  M 

8 

THEN 

X 

— 

X 



M: 

Y 

670 

GOSUB  780: 

RETURN 

680 

REM    PLOT  VECTORS 

Q4 

690 

IF 

V<I)  = 

Y  4-  M 

1 

THEN 

X 

Z= 

X 

~ 

M: 

Y 

700 

IF 

V(I)  = 

2 

THEN 

Y 

= 

Y 

4- 

M 

7 1 0 

IF 

Vd)  = 
Y  4-  M 

,^1 

THEN 

X 

=r 

X 

4- 

M: 

Y 

720 

IF 

V(I)  = 

4 

THEN 

X 

^ 

X 

- 

M 

730 

IF 

Vd)  = 

5 

THEN 

X 

= 

X 

4- 

M 

740 

IF 

Vd)  = 
Y  -  M 

6 

THEN 

X 

™ 

X 

" 

M: 

Y 

750 
760 

770 
7B0 
79  O 
BO  (I) 
810 
B20 
830 
84  O 
850 
860 

870 

880 
890 
9C>0  X 

910  X 

920  X 

930  X 

940 
950 
960 

970 
980 

990 
1000 
1 0 1 C) 

1 02c:) 

1 030 
1040 

1  <:>5<;i 

1060 

1070 
1  CiBO 

1090 
1 1 00 

1 1 1  <:> 

1 1 20 

1130 


IF  V(I)  = 

7 

THEN 

Y 

= 

Y 

- 

M 

IF  V<I)  = 

3 

THEN 

X 

= 

X 

+ 

M: 

Y 

=  Y  -  M 

GOSUB  780: 

( 

RETURN 

REM   PLOT 

HCOLOR=  C 

IF  I  =  1  THEN   HPLOT  139,79 
IF  X  <  0  THEN  X  =  0 
IF  X  >  279  THEN  X  =  279 
IF  Y  <  0  THEN  Y  =    0 
IF  Y  >  159  THEN  Y  =  159 
HPLOT   TO  X,Y 

VTAB  21:  HTAB  3:  PRINT  "X="; 
X;  "  Y="; Yj " 
RETURN 

REM   ROTATE  FIGURE 
HGR 

(  =  139: Y  =  79:  FOR  I  = 
N  -  1:  GOSUB  380:  NEXT 

=  139: Y  =  79:  FOR  I  = 
N  -  1:  GOSUB  950:  NEXT 

=  139: Y  =  79:  FOR  I  = 
N  -  1:  GOSUB  580:  NEXT 


139: Y  =  79:  FOR 
N  -  1:  GOSUB  1050: 
GOTO  220 
REM   ROTATE  (32 
IF  V (I)  =  1  THEN 

=  Y  +  M 
IF  V(I)  =  2  THEN 
IF  V(I)  =  3  THEN 

=  Y  -■  M 
IF  V(i:'  =4  THEN 

IF  V<I)  =5  THEN 

IF  V<I)  =  6  THEN 

Y  =  Y  +  M 

IF  V(I)  =  7 
IF  \>(.I)     =  8 

Y  =^  Y  -  M 

GOSUB  780:  RETURN 
REM   ROTATE  Q4 


I  = 
NEXT 


TO 
TO 
TO 
TO 


X  =  X  -  M:Y 


X 

X 


M 
M:Y 


Y  =  Y  +  M 


THEN 
THEN 


Y 
X 

X 
X 


IF 

Y  = 
IF 
IF 

Y  = 

IF 

IF 
IF 

Y  = 
IF 
IF 

Y  = 


VU)  = 

Y  -  M 
V(I)  = 

Y  <  I )  = 

Y  +  M 
V<I)  = 
V<I)  = 

Y  <  I )  = 

Y  -  M 
V(I)  = 
V<I)  = 

Y  +  M 


1  THEN  X 


THEN 

THEN 

THEN 
THEN 

THEN 

THEN 
THEN 


X 
X 

Y 
Y 
X 

X 
X 


-  M 
+  M: 

+  in 


+  M: 

+  M 

+  M: 

-  M 
+  M 
~  M: 

-  M 

-  M: 


1140   GOSUB  780:  RETURN 
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This  article  shows  beginners  how  to  use  joysticks  with  the 
VIC-20  and  it  also  contains  an  excellent  game. 


The  Joystick 
Connection: 
iVieteor  iVIaze 

Paul  L,  Bupp  and  Stephen  P.  Drop 
Kent,  WA 


Let  the  games  begin!  Your  VIC  can  be  easily  con- 
nected to  the  readily  available  Atari  joysticks. 
We  will  show  the  new  VIC-20  owner  how  to  use 
these  joysticks.  Also  there's  a  new  VIC  game  called 
"Meteor  Maze,"  which  demonstrates  the  use  of  the 
joystick. 

Program  1. 

10  PRINT  CHR$(147) 

15  PRINT  SPC(3)  CHR$(95)  "JOYSTICK 

DIRECTION" 
20  PRINT  SPC(3)  CHR$(95)  "BUTTON" 
25  PRINT  SPC(177)  CHR$(144)  "**  JO 

YSTICK  DEMO  **" 
30  POKE  37154,127 
35  PRINT  CHRS (19) 
40  A  =  C  PEEK(37137)  AND  28)  OR  (P 

EEK(37152)  AND  128) 
45  A  =  ABS( (A-100)/4)-7 
50  ON  A  GOSUB  100  ,  110  ,  120 ,, 130 , 140 

,150, ,, ,160,170,180 
55  B  =  PEEK{37137}AND  32 
60  PRINT  CHR$ (19) 
65  PRINT 
75  IF  B  GOTO  85 
80  PRINT  "  ON":  GOTO  90 

8  5  PRINT  "OFF" 

90  POKE  37154,255 

95  GET  A$ :  IF  A$  =    ""    GOTO  30 

9  9  END 

100  PRINT  "  SW":  RETURN 

110  PRINT  "  NW":  RETURN 

120  PRINT  "   W":  RETURN 

130  PRINT  "   S":  RETURN 

140  PRINT  "   N":  RETURN 

150  PRINT  "    ":  RETURN 

160  PRINT  "   E":  RETURN 

170  PRINT  "  NE":  RETURN 

180  PRINT  "  SE":  RETURN 


But  first,  let's  look  at  how  the  joystick  connects 
to  the  VIC.  Program  I  is  a  BASIC  joystick  demon- 
stration program.  A  line-by-line  description  of  the 
program  follows: 

10  PRINT  CHR$(  147) 

15   PRINT  SPC(3)  CHR$(95)  "JOYSTICK 

DIRECTION" 
20  PRINT  SPC(3)  CHR$(95)  "BUTTON" 

Lines  10  through  20  clear  and  print  the  display 
screen  used  by  the  program.  CHR$(95)  prints  the 
left  arrow. 

25   PRINT  SPC(177)  CHR$(144)  "♦•JOYSTICK 
DEMO  **" 

Line  25  uses  the  SPC  command  to  print  177 
spaces,  then  a  CHR$(144)  turns  on  the  Black  print 
mode  before  printing  the  tide  of  the  program. 

30  POKE  37154,127 

This  line  resets  the  direction  of  the  6522  A 
side  Data  Direction  register  which  was  already  set 
by  the  system  to  check  the  keyboard.  The  other 
Data  Direction  register  used  by  the  joystick  is  al- 
ready set  by  the  system  default.  (Note:  With  this 
register  altered,  some  keys  will  now  no  longer  be 
recognized  by  the  system.  See  important  note  to 
line  90  below.) 

35  PRINT  CHR$(19) 

This  line  homes  the  cursor  to  the  top  left  of 
the  screen. 

40  A  =  (PEEK(37137)  AND  28)  OR  (PEEK(37152) 
AND  128) 

This  line  pulls  together  the  two  input  register 
values  used  by  the  joystick  and  combines  them  to 
make  a  single  value  (A), 

45  A  =  ABS((A-100)/4)-7 

This  line  reduces  the  joystick  value  (Variable 
A)  from  line  40  to  a  simple  number  value  between 
one  and  thirteen,  with  some  number  values  (four 
and  eight  through  ten)  not  being  used.  This  value 
is  kept  in  variable  A.  For  each  direction  of  the 
joystick.  Figure  #1  provides  a  visual  display  of  the 
original  value  (boxed)  and  the  condensed  value 
placed  in  variable  A  by  lines  40  and  45. 

50  ON  A  GOSUB  1 00, 1 1 0, 1 20„  1 30, 1 40, 1 50„„  160, 
170,180 

This  line  directs  the  program  to  go  to  the 
chosen  joystick  direction  subroutine  and  then 
return  to  the  next  line  of  BASIC. 

55  B  =  PEEK(37137)AND32 

Here  the  variable  B  is  set  to  zero  if  the  joystick 
button  is  pushed,  or  set  to  32  if  it  is  not  being 
pushed.  This  PEEK  is  looking  at  only  the  one  bit 
which  shows  whether  the  button  has  been  pushed 
by  the  player. 


60  PRINT  CHR$(19) 
65  PRINT 

These  two  lines  home  the  cursor  and  move  it 
down  one  line  to  place  it  at  the  right  location  on 
the  screen  to  print  whether  the  button  is  ON  or 
OFF. 

75  IF  B  GOTO  85 

This  IF  statement  only  goes  to  hne  85  if  the 
variable  B  is  not  zero.  In  this  case,  it  means  the 
button  was  not  pushed.  Otherwise  the  IF  fails  and 
the  BASIC  program  proceeds  to  the  next  statement, 

80  PRINT  "  ON":GOTO  90 
85  PRINT  "OFF" 

These  lines  print  whether  the  button  is  ON  or 
OFF  depending  on  the  IF  statement  in  line  75. 

90  POKE  37154,255 

This  line  resets  the  Data  Direction  register 
altered  in  line  30.  This  internal  system  register  is 
used  to  check  the  keyboard.  With  this  POKE,  all 
the  keys  are  again  recognized  by  the  VIC-20.  If,  in 
your  program,  the  STOP  button  is  pushed,  or  tor 
some  other  reason  the  program  is  accidently 
stopped,  this  Data  Direction  register  becomes 
correctly  reset  by  using  the  RUN/STOP  and 
RESTORE  button  combination  or  by  using  POKE 
37154,255. 

95  GETA$:IFA$  =  ""GOTO30 

This  line  of  BASIC  provides  a  way  to  end  the 
program  by  looking  at  the  keyboard  input  buffer 
with  the  GET,  and  then,  if  no  key  has  been  pushed, 
the  program  branches  back  to  line  30  to  begin 
again. 

Lines  100  through  180  are  the  direction  indi- 
cator subroutines  which  print  the  direction  indica- 
tor at  the  top  of  the  screen.  These  are  reached 
from  line  5C)  above. 

This  BASIC  program  is  written  in  "portable" 
code  which  can  be  simply  typed  into  the  VIC-20. 
However,  for  those  planning  to  include  the  Joystick 
Connection  in  their  own  programs,  the  routine  can 
be  speeded  up  and  condensed  to  take  up  less  room. 
A  condensed  version  of  the  same  routine  is  included 
in  the  Meteor  Maze  game  (Program  2).  That  com- 
pletes the  discussion  of  the  Joystick  Connection 
and  how  it  works. 

Now,  let's  look  at  the  game  program  "Meteor 
Maze." 

Meteor  Maze 

Meteor  Maze  is  a  fast  game  using  the  Joystick  Con- 
nection routine  described  above.  The  object  of  the 
game  is  to  move  your  Scout  Ship  through  the  meteor 
field  to  the  Base  Ship  at  the  bottom  of  the  screen  as 
quickly  as  possible.  Two  levels  of  play  are  available, 
Novice  and  Advanced.  The  difference  in  levels  is 


This  Publication 
is  available  in 
Microform. 


University  Microfilms 
International 


Please  send  additional 

fnr 

information 

[njmcofpuhlicanon) 

In^^tlTiiti^n 

<;trcpt 

rifv 

.Sia!(- 

_Zip 

300  Nonh  Zeeb  Road 
Dept.  P.R. 
AnnArbor.  Mi.  48106 


80 


COMPUTE! 


May.  1<?e2.  Issue  24 


the  computer's  tolerance  for  navigational  error. 
Details  of  these  differences  can  be  displayed  by 
pushing  Function  Key#I  (Fl).  Speed  is  of  the 
essence.  The  player  innst  learn  lo  manipulate  the 
controls  well  lo  be  the  fastest  to  reach  the  Base 
Ship. 


Figure  1. 


Joystick  Direction  Values 

A 

N 


A 


NW 


AB  '^' 


sw 


A 


sA 


A 


VALUE  returned  to  variable  A  in 
line  40  of  Program  1 . 

VALUE  returned  to  variable  A  in 
line  45  of  Program  1. 


Program  2. 

2  PRINT"METEOR    MAZE"SPC { 96 ) "FOR    I 

NSTRUCTIONS"SPC(34) "PRESS" 
SPC(40) "Fl 

3  P0KE56,28:POKE52,28:CLR:FORA=71 

68T07  37  5:READB:POKEA,B:NEX 
T 

4  V=3b8  78:N==V-l:S=N-2:POKE3715  4,l 

27:L=7680:GOSUB97:F=13:IFG 
THENE  =  3:GOT06 

5  E=99 

6  POKE368  69,25  5:POKEV+l,27:PRINT" 

{OFF} {YEL} t CLEAR} V{BLK} "; : 
FORA=1TO480:GETA$:IFA$=CHR 
$  {133)GOTO40 

7  PRINTMID$  ("@AiaB@C@D@E@F"  ,RND(TI 


) *12+1,1) ; :NEXT 

8  PRINT" {RED}@LM{PUR} {REV}  ELAPSE 

D  TIME        {OFF}  {RED}1MO{0 

7  LEFT} {REV} {PUR}";  :P0KEB1 

8  5,16:POKE38905,2:TI$="0  00 

0  00" 

9  A= (PEEK{37137)AND28)OR(PEEK(371 

52)AND128) : A=ABS CA-100 ) /4- 
7 :IFA=7THENA=F 

10  ONAGOSUB90,91,92, ,93, 94,,, ,,95, 

9  6,9  7:F=A 

11  A=PEEK(37137)AND32:IFATHENPOKEV 

,0:GOTO27 

12  POKEN,25  5:POKES,22  0:POKEV,3 :IFP 

EEK (C) >6G0T027 

13  IFPEEK (C) G0T019 

14  POKE30720  +  C,7:POKEC,PEEK(L)  :POK 

EL,0:L=C:IFC<>8161GOTO27 

15  GOSUB99:POKE8161,22:PRINT"{13  L 

LEFT}DOCKING"; :P0KEV,15 

16  F0RL=1T04 : FORC= 18  0TO2  3  5STEP2 : PO 

KES,C:FORA=1TO10: NEXT: NEXT 
: POKES, 0 

17  FORA= ITOl 0: NEXT :READA,B: POKES  16 

1  ,A:POKE8162,B:NEXT 

18  RESTORE :FORA=1TO208:READB: NEXT: 

K=0:GOTO4 

19  0NGG0T021 

2  0  GOSUB9  9:POKEC,7 : POKEN , 255 : FORA= 

15TO0STEP-1:POKEV,A:FORB=1 

T035:NEXT:NEXTrGOT027 
21  GOSUB99:POKEN,2  20:FORA=16TO1STE 

P-1:P0KEV,A:F0RB=A*16-1T0( 

A-1)*16STEP-1:P0KEV+1,B 
2  3  NEXT:NEXT: POKE 36 865,1 32 :P0KEV+1 

,59 :POKE368  69,242:K=K+l:GO 

SUB99 
24  PRINT" {CLEAR} {BLK} { OFF}SCOUT"K" 

TO  BASE: {DOWN} ":PRINT"REQU 

EST" INT ( EXP (K) ) "BOTTLES" :P 

RINT"OF  SUPER  GLUE! 
2  5  FORA=131TO0STEP-1:POKE368  65,A:F 

0RB==1T04  5:NEXT:NEXT 
26  PRINT" {CLEAR} " :G0SUB99 : P0KE3686 

5,25:G0T04 

2  7  PRINTMID$ (TI$,3,2} ":"MID$ (TI$,5 

) "{05  LEFT}"; 

28  GETA$ :IFA$=CHR$ (133)GOTO40 

29  IFA$<>CHR$(135)G0T09 , 
35  IFE=0ORPEEK {C) >8G0T09 

3  6  GOSUB9  9:POKEN,220:FORA=15TO0STE 

P-1:P0KEC,8 :P0KEV,A:F0RB=1 
TO20 :NEXT:POKEC,0 

3  7  FORB=1TO20:NEXT:NEXT:GOSUB99:E= 

E-1:G0T09 

4  0  POKEV+l,127:POKE368  69,242:PRINT 

" {CLEAR} {OFF} {RED}     $$$$ 
$$$$$$ "SPG (12) "{REVl SELECT 
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ONE{BLK} {DOWN} 

41  A$="    -ABLE  TO  DESTROY" : PRINT" 

F1=N0VICE  LEVEL" :PRINTA$ 

42  B$="    -SHIP  WILL  ":PRINT"     9 

9  METEORS" :PRINTB$"SURVIVE 
"SPC(5) "METEOR  COLLISIONS! 
DOWN} 
4  3  PRINT"  F3=ADVANCE  LEVEL" : PRINTA 
$SPC(7) "3  METEORS 

44  PRINTB$"EXPL0DE"SPC(5) "ON  IMPAC 

T  WITH  A"SPC(6) "METEOR{DOW 
DOWN} 

45  PRINT"  F5=INSTRUCTI0NS{D0WN} ":P 

RINT"  F7=END  THE  GAME{02  D 
DOWN}" : PRINT"*  CURRENT  LEV 
EL 

46  IFGTHENPRINT" {HOME} "SPC(198)  "*" 

:GOT048 

47  PRINT" {HOME} {03  DOWN}* 

4  8  POKE37154 ,2  55:GETA$ : IFA$=""GOTO 
48 

4  9  A=ASC(A$)-132 : ONABS ( A) G0T051 , 52 

,55,80 

50  G0T04 

51  G=0:GOTO4 

52  G=1:G0T04 

5  5  POK EV+ 1,1 27: PRINT" {BLK} {CLEAR} { 


56 

57 
58 

59 


61 
62 
8  0 
90 
91 
92 
93 
94 
95 
96 
97 
99 


D0WN}G0AL-M0VE  IN  FRONT  OF 
THE  DOCKING  BAY  AND    T 

HE  BASE  WILL  LAND 
A$="   YOUR  SHIP. { DOWN} ": PRINTA$ 

:PRINT"JOYSTICK  WILL  POINT 
"A$ 
PRINT"FIRE  BUTTON  WILL  MOVE  "A$ 
PRINT" Fl  ALLOWS  CHANGE  OF      G 

AME  DIFFICULTY. {DOWN} 
PRINT" F5  DESTROYS  METEORS      T 

HAT  ARE  IN  FRONT      OF"A$ 


DOWN} HIT  A  KEY  TO  CON 
=  ""G0T061 


PRINT" {02 

TINUE 
GETA$:IFA$ 
GOTO40 
SYS4096 

POKEL,24 :C=L+21 : RETURN 
POKEL, 23 :C=L-23: RETURN 
POKEL, 20 :C=L-1: RETURN 
POKEL, 18 :C=L+22: RETURN 
POKEL, 17 :C=L-22: RETURN 
POKE L, 19 :C=L+1: RETURN 
POKEL,21:C=L-21 : RETURN 
POKEL, 22 :C=L+2  3: RETURN 
POKEV,0:POKEN,0 : POKES, 0 


RETURN 


100  0  DATA0, 0,0, 0,0, 0,0, 0,0, 12, 6 2, 127 


fTli3    VIC-20   SOFTWARE 


CHECKBOOK 

MIS  IS  proud  10  announce  the  release  of  our  latest 
program.  CHECKBOOK.  Your  VIC-EO  Computer  can  do 
mnre  than  just  play  games  CHECKBOOK  changes  your 
VIC-2D  from  a  game  machine  lo  an  effective  personal 
accounting  tool. 

CHECKBOOK  is  a  comprehensive  check  accounting 
software  package,  which  consists  of  CHECKWURITER, 
CHECKREADER,  and  DATATAPE. 

CHECKWRITER  is  a  program  which  records  and  files  all 
your  checking  account  transactinns  CHECKWRITER  also 
automatically  balances  your  checking  account,  including 
service  charges,  both  by  month  and  check  This  information 
IS  then  automatically  stored  onto  the  provided  DATATAPE. 

CHECKREADER  is  a  search/accumulate/list  program, 
which  can  be  very  useful  in  analyzing  the  family  budget 
CHECKREADER  can  search  for  any  specified  check  or 
deposit,  or  can  search  for  any  specified  series  of  checks  or 
deposits,  while  automatically  accumulating  the  totals  For 
example,  you  can  search  for  the  check  written  to  CASH  on 
January  1  2,  or  you  can  search  and  accumulate  all  the 
checks  written  to  CASH  during  the  month  of  January 
CHECKREADER  also  has  an  option  for  using  your  VIC 
1515  printer  to  list  out  the  information  on  hardcopy 

DATATAPE  is  a  high  quality  data  cassette  provided  to 
store  your  checking  account  transactions 

CHECKBOOK  is  available  on  cassette,  with  complete 
documentation,  enclosed  in  an  attractive  vinyl  hinder  for 
SI  9.95, 

DEALER  INQUIRIES  INVITED 


EGG  ATTACK 


JOYSTICK 


This  seemingly  innocent  electronic  game  of  catch 
turns  gradually  into  a  harried  race  of  joystick  con- 
trol. The  player  must  maneuver  a  nuclear  reactor  in 
order  to  catch  radioactive  eggs  as  they  are  dropped 
from  advancing  "monsters.'  If  the  player  misses 
three  eggs,  the  Earth  is  no  longer  habitable  and  their 
turn  of  play  is  over  12.95 


TUNNEL  PATROL 


JOYSTICK 


The  player  is  required  in  this  arcade  game  to  ma- 
neuver an  android  through  a  maze  in  order  to  harvest 
"Energy  Crystals"  and  scare  points.  As  an  obstable. 
the  program  randombly  throws  the  android  into  the 
fourth  dimension  where  it  must  battle  the  dreaded 
"Batwing"  in  order  to  survive,  12.95 


See  this  and  other  r\/IIS  software  at  your  local  com- 
puter store,  or  order  direct  from  MIS  C408)  338- 
9546,  California  residents  add  sales  tax, 

250  FERN  ROCK  WAY/BOULDER  CREEK  CA./95006 


^^^^^Q 


L^ 


,62,28,0 , 
,24,0,0 

1002  DATA24,6 
70,55,114 
16,88,124 

1004  DATA56,1 
,4,161,34 
6,239,78, 

1006  DATA0,0, 
,0,0,7,7, 
37,174,25 

1008  DATA63,8 
42,255,25 
75,72,0,0 

1010  DATA142, 
3,78,24,2 
5,231,8,2 


0,32,120,28,62,60 

0,126,124,60,56,28,0,0, 

,120,60,28,0,0,0, 

,56,28,0 

26,60,32,6,15,2,6,10,84 

,136,133,40,234,5 

98,198,48,96 

0,0,0,114,127,114,0,0,0 

7,63,83,143,143,1 

4,174 

3,143,143,137,142,142,1 

5,255,255,255,72, 

,0,0,0,0,127,159 

137,143,143,83,63,255,6 

55,255,255,255,25 

8,8,8  ,28,28,28,28 


1012    DATA28,28,28,28,8,8,28,8,0,0,11 

4,127,114,0,0,0,0,0,78,254 

,78,0,0,0 
1014    DATA0, 6, 6, 24, 5 6, 11 2, 3 2, 0,0, 32,1 

12,56,24,6,6,0,0,96,96,24, 

28,14,4,0 
1016    DATA0 ,4,14,28,24,96,96,0,63,83, 

143,143,137,190,190,190 
1018    DATA9,12,10,11,0,25,0,12  © 


VIC-20  GAMES 

^AVAILABLE  NOW 

These  gomes  and  manY  more!  Send  50C  (relundoble  wilh  order) 
lor  catalog  and  Iree  program  lisling 


MUNCHMAIDi 

Who  is  she — this 
mysterious  woman 
who  loves  to  chomp 
dots  and  chase 
monsters  around 
her  little  maze?  The 
munchmald.  that's 
who!  A  classic  ac- 
tion game  Requires 
Joystick  and  3K  ex- 
pansion cartrldge- 
$12.95 


SKUNG! 

It's  all  here!  The 
snow,  the  trees,  the 
swoosh  ol  the  skis, 
and  the  big  hill.  Not 
lor  Ihe  lalht  ol  heart, 
this  game  allows 
YOU  lo  choose  the 
length  ol  run  you 
would  like  and 
roles  you  agolnst 
the  top  50  scores  ol 
the  day.  SpecUy 
keyboard  or  joy- 
sUck.  5K.  S9-95 


rrSAUVINGI 

Simple,  last,  and 
fun!  You  are  an  as- 
sembly line  worker 
In  a  nuclear  wea- 
pons taclory.  You 
are  In  charge  ol 
lour  conveyors  tuU 
ol  live  warheads. 
Don't  let  one  hit  the 
lloori  Spectacular 
Graphics!  Specify 
keyboard  or  joy- 
stick, 5K  S9.95 


■••    Send    check   or    money 

order  to: 

•-  Price  includes  Postage  & 

Handling. 

■•-  Foreign  orders  and  COD's, 

Please  add  33.00. 

m-  Catalog  is  included  with 

order 

m-  Prices  are  subject  to  change  without  notice 

VlC-20  IS  c  reaistered  trademark  o!  Commodore  3u=;ne=i  Machines. 


wunderware 

P.O.  Box  1287 
Jocksonviile,  OR  97530 


Software  for 
Personal  Computers 


■  BOWLER'S  DAtABASf  (New: Req  -  16K  RAMlCoaerte  HiK 

-  24K  RAM/Disk  14.96 

■  LEAPFBOGINew) Req.  -  1«  RAMICasMtle  14.95 

-  16K  RAMlOlsk  14.95 

■  PLAVER  PIANO  INe*) Req  -  32K  RAMICQJsellB  17.95 

-  40K  RAMIDIsk  17.95 

■  HELICOPTER  BATTLE Roq  -  16*  RAMJCossotle  9,95 

-  16K   RAMlDlsk  14  95 
.  HORSf  RACING Req,  -  16K  RAM'Cqssetto  9.95 

-  14X  RAM/Disk  14.95 

■  KE^K^ Req.  -    6K   RAMiCossene  9.95 

-  16*  RAMIDIsk  14.95 

LIGHTNING  BOLTS Req  -  1«  RAMJCosselle  9.95 

ona  RSACIION                                                 -  MK  RAMIDIsk  14.95 

THE  MAD  MARBLE Req  -    8X  HAMICossellB  9.95 

-  16K  RAMIDIsk  14  95 
MUSK3AME  (2  Games) Req,  -  16K  RAM.'Cassetle  9  95 

-  24X  RAMIDIsk  14.95 
SUPERMASJER Req  -    8K  RAMiCqssone  9.95 

-  14K  RAM.'01sk  14.95 
TAG -       Oeq  -  16K  RAMlCassello  9.95 

-  14K  RAMIDIsk  14.95 
TRACTOR  BEAM Reg  -    *K  RAMJCqssoHa  9.95 

-  16K  RAMlOlsk  14,95 
WARSHIPS Req.  -  16«  RAMlCos»Bo  14.95 

-  24K  RAMIDIsk  19  95 
CCA  Data  Manogemeni  Syttem .  -  Req.  -  40!  RAMIDIsk  99.95 
LETTER  WHITER Req  -  24K   RAMIDIsk  19,95 

C^^^^^S  ^  Tradimjih  fit  ATARI,  ire. 

P     llllllll      DIVISION  OF  CUSTOM  ElECTRONICS.  INC 
^S  SOFTWARE 

238   Exchange  St..  Chicopoo,  MonocKyjetTl  0^013 

U13>  593-4761 

MatFercard   &   VtSA   Accepted 

*   Oeo\ef  And  Di&lrlbular  Inquiries  Inviled 

•  Closed  Mondayi  —Open  Daily  'Tif  5,30  -  Fridoyi  'TM  8 


Jf 


HOCKEY 


\0 


HOCKEY  is  for  2, 3  or  4  players.  Carry  the  puck, 
pass,  shoot,  steal  the  puck,  intercept  passes,  and 
block  shots  on  goal!  High-resolution  color  graphics. 
All  machine  language. 

HOCKEY  comes  on  cassette  or  diskette.  Price 
is  $29,95.  Order  from  your  local  dealer  or  from 

Gamma  Software 

P.O.  Box  25625,  Los  Angeles,  CA  90025, 

{21 3)  473-7441 

California  residents  add  6%  sales  tax.  Add  S2.00  for  shipping 
and  handling. 

Dealer  inquiries  invited. 
Game  requires  joysticks  and  minimum  of  16K  RAM, 
'Indicates  trademark  of  Atari,  Inc. 
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An  ATARI  Learning  Program 

Language  Lab 

Steve  Steinberg 
Wostiington,  DC 


mensions(ENGLISH$,WORD$,TRANSLATE|) 
in  line  50. 

One  final  note;  if  you  happen  to  own  IRIDIS 
2  (and  if  you  iiave  an  ATAIil  computer  1  don't 
tfiink  you  can  find  a  better  bargain  in  software) 
you  can  easily  add  tfie  appropriate  subroutine  to 
use  Language  Lab  for  Russian,  Greeli,  Hebrew  or 


Language  Lab  is  a  program  to  use  your  ATARI  to 
help  you  build  vocabulary  in  a  foreign  language.  It 
is  basically  a  computerized  version  of  that  old 
standby  of  language  education,  the  flash  card  set, 
and  I  ha\e  found  it  extreinelv  simple  and  effective 
to  u.se.  It  is  structured  so  that  you  can  drill  and 
score  yourself  on  as  many  words  as  you  like,  but  I 
find  it  most  useful  if  you  display  a  fifteen  or  twenty 
word  vocabulary  drill  on  the  screen,  spot  the  errors 
and  review  them,  then  try  again.  If  you  have  enough 
memory,  you  can  also  use  it  to  create  a  fair  sized 
foreign  language  dictionary. 

I  have  used  a  handful  of  French  words  in  the 
program  example  but  you  can  easily  change  this  to 
any  language  vou  want.  Simply  change  line  55 
LANGS  =  "FRENCH"  to  LANG$  =  "GERMAN", 
"SPANISH",  "NAVAJO"  or  whatever  you  like  and 
enter  the  appropriate  word  pairs  in  DATA. 

Ihe  DATA,  beginning  on  line  1000  is  easy  to 
expand  as  your  language  skill  increases  and  can  be 
useci  in  conjunction  with  either  a  self  teaching  or 
school  language  course.  Just  enter  the  DATA  in 
word  pairs,  the  first  in  English,  the  .second  in 
whatever  language  you  are  working  with. 

The  key  to  tlie  vocabulary  drills  is  tlie  random 
word  subroutine,  lines  500  through  550.  In  line 
5 1 0  X  =  ( 1  +  INT(RND(  I  )*25))  the  25  is  equal  to 
the  nimibcr  of  word  pairs  entered  as  DATA.  As 
you  increase  the  number  of  word  pairs  by  adding 
new  DATA  this  number  should  also  be  approp- 
riately increased.  Yoii  can  also  alter  this  line  to  drill 
yourself  on  only  part  of  your  total  foreign  language 
vocabulary. 

Let's  assume,  for  example,  that  you  have  600 
word  pairs  in  DATA  but  only  want  to  drill  yourself 
on  the  last  100  words  you  ha\e  entered.  In  that  case, 
change  line  5  1 0  to  X  =  (500  +  I  NT(RND(  1  )*  1 00)). 

Lines  160, 180,260,280.330  and  430  use  the 
ATARI  cursor  advance  and  line  "up"  arrow  keys 
to  provide  a  format  that  will  display  as  much  of 
your  language  drill  or  translations  on  the  screen  at 
one  litne  as  possible,  but  you  can  replace  these  with 
just  "PRINT"  statements  if  you  prefer.  This  would 
be  usef  id  if  you  want  to  use  the  program  lor  drill 
and  translation  of  whole  phrases  and  sentences 
instead  of  just  single  words.  Don't  forget,  however, 
to  increase  the  size  of  the  appropriate  siring  di- 


...basically  a  compuferized 
version  of  that  old  standby 
of  language  education,  the 
flash  card  set. 


whatever  you  wish  by  adding  the  foreign  alphabet 
in  lower  case.  I  am  currently  using  the  program  to 
teach  myself  Classical  Greek.  I  hope  this  program 
will  be  useful  for  budding  language  students  and 
in  any  case  good  luck  with  it,  bon  chance,  and  auf 
wedersehen. 


8  Din  ft$(20>.B$(20>.C$(20).U$(44>;X$(20> 
.Y$(i:'.P(16)  =  G0T0  20013 

1  DATA  LIt1 .hOT>hOT 

2  DATA  2J1IS a-IROfCUROm: 

3  DATA  3.C0H .WITH. TOGETHER 

4  DATA  4.  SUB ,  UfCER ,  UWER 

5  DATA  5.  SUPER ,  atR .  iXER 

6  DATA  6/PRE .BEFORE. BEFORE 

7  DATA  7.  INTER .-EETUEEH.  AfOlG 

8  DATA  8.  TRANS .  ACROSS.  ACROSS 

9  DATA  9. EX .OUT  OF.FROh 

19  DATA  10.E>=: .OJT  Cf.FROM 

lie  OPEH  tti.4.0."E^" 

U5  Q=0:ri=0^POK£  752.1=? 

120  U$=" 


125  TRAP'   150 

130  READ  P.A$.Bt.C$ 

140  GOTO  130 

150  TOTAL=P 

160  X=IHT(TOTAUJ;;W;0)+1) 

170  RESTORE  X 

180  READ  P.ft$.B$..Cf 

190  Bl=LEf-K  B$ )  =  CI  =LEIK  B$  >+LEN(  C$  )+4 

200  ?  "  HOr-EWORK  PRACTICE" 

205  ?  " " 

210  ?=?=?:?   :?   =POKE  752.0 

220  FtKE  85.17-LEH(ft$;-.--2-'-  Al;"  ?  "j 

230  INPUT  ttl.;X4 

240  POKE  752.1:?  :■? 
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250  IF  X$=e$  iJft  X$=C$  THEN  G03.1B  l^fi  ■■  GO 
TO  508 

260  ?  'WONG TRY  hGAIH." 

270  ri=r-Hl:Q=Q+l;PCQ;i=F-aF  Q>15  THEN  ?  CH 

R$<  125  >  =  GOTO  600 

280  ?  ■■?   ^POKE  752.0 

290  P»;E  85. 17-(LEt-Kft$>.'-2;^?  ft$j  "  ?  "; 

380  iw^iT  n.ys 

310  POKE  752. 1 

320   IF  XI=B$  OR  K$=Cf  THEN  rj}SUB  1^9  GO 

TO  508 

330  ?  =?   ■■?  "NOF'E THE  CCf^^RECT  h 

NSt£R  IS"=?  -? 

340   IF  BI<>C.$  THEN  FtKE  35>19-Cl/2^?  B$i 

"  or  ";CI=GOTO  366 

350  GOTO  370 

360  F-OKE  85..  13-01/2^?  L1$(1,.C1  ):0:iTO  500 

370  IF  E$=C$  THEN  FtKE  S5.13-Bl/2^?  B$ 

380  P»;E  85. 19-B1/2-?  U$(1.B1) 

500  ?  ^?   :-?   ^?, , 

510  7  "     PRESS!  RETUf^<1  FOR  ANOTHER  PROELE 
f1"=?  "     OR  TYPE LU FOR  A  LIST  OF  MISThKES 

520  Iff-UT  #1;Y1 

530  IF  Y$<>""  A^C  YK>"L"  TFEH  518 

540  ?  CHR$(125;' 

550   IF  Y$="L"  THB^  680 

560  GOTO  160 

660  iSETCaOF.:   1.12.4^  SET  COLOR  2. 12..  6 
610  ?  "  LIST  OF  niSTAKES" 

615  '^  "  ~' 

620   IF  fKl  THEN  TOO 
630  FOR  R=l  TO  Q 

650  RESTt3?E  PCR) 

660  READ  P.ft$..BI..C$ 

670  PRINT  ftt; 

680   IF  Bf-=C$  THEN  ?  " . 

685   IF  B$<>CI  THEN  7  " 

690  f€>',T  R 

780  PRINT 

710  7  "DO  YOU  m-n  I10F:F:  practice   "rWPU 

T  Y$ 

720  IF  Y$="Y"  Th£N  FOR:  R=l  TO  1€  =  P(R)=0: 

mH  R  =  ri=0^Q=8^ GRAPHICS  STROKE  752.1^ GOT 

0  160 

730  7   :7  "O.K..   GOODBYE  FOR  HOW." 

740  7  =7   "IF  YOU  ADOEDHEW  PRCBLEnS  THIS 

"=?  "Tlf-E.   BE  :5URE  TQICShUEI  THIS  PPOGRAM 
II 

750  FOR  TIHE=1  TO  14e0:NEyT  TIfE 

997  i3?AF-HICS  O^POKE  752.0 

998  aOSE  #1 

999  Etc 

1000  7  =7  =? 

1010  ^m  FLfi3H=l  TO  7 


..".iB$ 

";E1j"  or  ";C$ 


1820  POKE  85.15--  "CORRECT  !"j 

1830  Fm  TIf1E=l  TO  16^ NEXT  TIME 

1840  PO(E  35.15^7   "[CORRECT  !|"; 

1850  FOR  TIt1E=l  TO  IB^HEKT  TII€ 

I860  h£;>::T  FLASH 

1070  POf^^E  85.15^7  "CORRECT  !" 

1080  RETLIRN 


280S  7  CHR:$(125) 
2005  POSITION  10.2^ 


HOflEWORKPRftCl  ICE 


2010  POSITION  8.19^7  "DO  \W  l.JANT  TO  ENT 

ER"  ^POSITION  8.11^7  "HEW  HOriEWORK  PRQBLE 

US  " ;  ^  IhPUT  Y* 

2015  IF  Y$<>"Y''  AND  Y$<>"N"  THEN  2810 

2020  IF  Y$="N"  THEN  110 

2830  POKE  752.1^7  CM?$(  125 :j^ POSITION  3..1 

1=7   "PLEASE  WAIT  l-WILE  I  GET  READY....": 

FOR  Tir€=l  TO  250:bE^:T  TIME 

2040  SETCOLOR   1.9. 4 ^ POKE  752 >0 

2850  TRAP'  2080 

2068  READ  P.A$.BI.C$ 

2070  GOTO  2860 

2880  IF  P>ie0  THEN  GRAPHICS  0-"-   ^?  "CHEC 

K  DATA  STATEMENTS   !!"  =  7    ^7  "LU£  106  IS 

HIGHEST  ALLOWED  FOR:  DATA.  "^ STOP 

2085  FOR  ERASE=1  TO  P 

2890  SOUND  8.4:{cERhSE$RHD<1>.12.8 

2100  7  CHRt(  125  > 

2110  7  "4'"jERA:3E 

2120  7  =7   ^7  "CO^^T" 

2130  POSITION  0.-0 

2140  F-OHtE  S42.13^STCP 

2150  F-OKE  842.12 

2160  h£>CT  ERASE 

2200  SOUND  0 ..  0 . 0 . 0 : 7  CHRI-;  1 25 ::'  ■  SETCOLOR 

1.9.10 

2210  7  ^7   ^7  "O.K..   I'M  KADY  FOR  YOiJR" 

2211  ?  "h€W  HOf€WORK  PROBLEMS." 

2220  '^'  =7  =?  "IQ-^iDRE  ";CHR'fC 34).:  "STOPPED 

AT  LINE  2270".;CHR:f(34);"." 
2230  7  =7  "....Use  tt-.is  foriftat  For  enter- 
ins  ;: 

2240  7  '124  DATA  24. QUESTION. AbEl.ER  LANS 

Mil'  . I 

2250  7   ^7  "TYPElCONTUfrEN  YOU  m.E  FINIS 

hED  " 

2260  ■■'   ^7^7  "TfPE   IH  YOUR:  f-£l>J  PROBLEMS 

NOtJ.  ..."^7  CHR$(253> 

2270  STOP' 

2300  7  CHF'$(125:-P0KE  752. 1  ^PCSITIOH  4.1 

0:7  "O.K..   rn  I^ADY  TO  TEST  YOJ  ON" 

2310  POSITION  4.1L7  "YOUR:  m-i  HCfEWORK 

PROELEFI"-  " 

2320  FOR'TiME=l  TO  388  ^  NEXT  Tltt^POKE  75 

2.0 

2330  RESTORE    =i3}TD  116  6 


■»»»■■■■■■«■»«■■»»»■»»»■  ■«JJ»1 
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ATARI 


800  (i«K) 


649 


400    (16  K)  319 

410   Recorder  74 

810   Disk  Drive  439 

822  Printer  (THERMAL)  269 

825  Printer (80 COLUMN)  589 

830  Modem  149 

850   Interface  164 

853   Memory(i6K)  79 
ATARI   SOFTWARE 


4002 

4003 

4006 

4007 

4008 

4009 

4011 

4012 

4013 


BASIC  CARTTIIDGE 
ASSEMBLER  EDIT 
SUPER  BREAKOUT 
MUSIC  COMPOSER 
SPACE  INVADERS 
COMPUTER  CH£SS 
STAR      RAIDERS 
MISSILE  COMMAND 
ASTEROIDS 


45 
45 
33 
45 
33 
33 
37 
33 
33 


483 

484 

404 

405 

4106 

4117 

8126 

8121 

813 


THE   PROGRAMMER 
THE  COMMUNICATOR 
WORD  PROCESSOR 
PILOT  (EDUC) 
PROGRAMMING    2 
PROGRAMMIMG    3 
MICROSOFT  BASIC 
MACRO  AS  SE  MS  EDIT 
CAVERNS  OF  MARS 


52 
299 
110 
99 
21 
21 
66 
66 
29 


CALL  OR  WRITE  FOR   FREE  CATALOG 

COSMIC    COMPUTERS 


228  N.  PROSPECTORS 
DIAMOND  BAR,  CA. 
91765 


RD. 


UNLIMITED 

SHIPPING  EXTRA  S2  MINIMUM 
PRICES  SUBJECT  TO  CHANGE 
CALIF.  RESIDENTS  ADD  TAX 


(714)  861-1265 

±XEXXEXXXETXXXX3 


■m-m-wm-mm  m-wrww* 


UNLOCK 
YOUR  ATARI 


WHAT  IF  YOU  COULD... 

•  sample  every  sound  your  ATARI  makes! 

•  see  the  sound  command  and  note  (If  any)  while  you 
listen! 

•  sample  every  color  combination  in  each  Graphics 
mode! 

•  see  the  color  register  command  while  you  watched 

•  do  all  this  with  your  joystick  -  IN  MINUTES!! 

•  get  both  of  these  programs  for  only  $19.95! 

YOU  CAN!! 

COLORTRACK  &  SOUNDTRACK 


"ATARI  HAS  THE  CAPABILITY- 
ACE  GIVES  YOU  THE  KEY" 


ORDER  NOW-CASH,  CHARGE  OR  C.O.D. 

ADVANCED  COMPUTING  ENTERPRISES 
-,— 1  5516  ROSEHILL  ^ 

SHAWNEE,  KS.  66216 
(913)262-2875  •  (913)631-4180    '  ■ 

ATAra  IS  A  REGISTERED  TRADEMARK  OF  ATARI  INC. 


Memory  Expansion  Boards 
for  the  ATARI  *  Computer 

Completely  compatible  with  ATARI 

hardware  and  software 

No  modifications  necessary 

Fully  assembled  and  tested 

User  installable  —  simply  plug  it  in 

One  year  warranty 

Gold  connector  tabs 

Anderson  Peripherals 

Memory  Boards 

16K  Memory  Board  —  *49^= 

32K  Memory  Board  —  *124« 

Build  Your  Own  Memory 

16K  board  -  no  components  —  ^iQoo 
32K  board  -  no  components  —  '30°° 

Add  '2  Shipping  &  Handling  per  board 
*  ATARI  is  a  trademark  of  Atari  Inc. 

Tiny  Tek,  Inc. 

P.O.  Box  629    •    Richardson,  TX  75080 
214.373-8926 


A  fully  formatted 
screen  showing 
the  sectors  being 
copied  and  the 
drives  involved. 

■  The  contents  of 
the  sectors  being 
copied  can  be 
displayed  on  the 
screen  as  the 
copy  takes  place. 

■  Written  In 
machine  language 
for  fast  execution 
(ains  at  I/O  speed). 

■  BACKUP  comes 
complete  with  full 
documentation 
Including  the  most 
common  copy 
protection 
schemes  and  copy 
techniques. 


A 

ATARI 


Now  you  can 

backup  any 

diskette  on 

your  ATARI 

I  computer  system  | 

for  only 

$24.95 

Send  check  or 
money  order  to: 


IS 


IMAGE 

MARKETING 

CORPORATION 

to  enoi 

P.O.Box  14 

Gw/ynedd,  PA 

19436 


■  All  I/O  errors 
are  trapped  and 
presented  on  the 
screen  for  your 
action. 


A  read  or  write 
error  on  a  sector 
can  be  tried  again 
or  the  sector  can 
be  skipped. 


■  BACKUP  may 
also  initialize  the 
diskette  before  the 
copy  begins. 


_  BACKUP  will 
run  in  as  little  as 
ISKof  memory 
but  will  use  as 
much  memory  as 
you  have  as  a 
buffer. 
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Friends  Of  The  Turtle 


David  D^  Thornburg 
Los  Altos,  CA 


Your  letters  keep  pouring  in,  and  I  am  writing 
iuiswers  as  fast  as  ]>ossible.  Many  of  you  have  asked 
about  the  availability  of  Apple  LOGO.  There  are 
rumored  to  be  several  versions  of  this  language 
which  either  are,  or  will  be,  a\ ailable  from  several 
vendors  (it  is  risky  writing  columns  a  month  or  so 
in  advance  in  a  field  as  active  as  this  one).  The 
version  available  from  Apple  is  a  product  oi  Logo 
Computer  Systems  Inc.  I  have  looked  at  it  and  like 
it  very  much.  I  also  saw  two  draft  manuals  -  one 
reference  manual  and  one  introductory  manual 
which  introduces  LOGO  through  the  use  of  the 
turtle.  Readers  with  64K  Apples  will  be  most  im- 
pressed with  this  language. 

COMPUTE!  reader  Thomas  Granvoid  wrote  to 
tell  me  that  he  and  his  wife  use  Atari  WSFN's  turtle 
graphics  to  help  them  in  qtiilt  design.  His  wife 
selected  the  pattern  resulting  from  the  following 
procedure  for  use  in  a  quilt  pattern: 

HCN8  (R8(R15r)) 

This  procedure  draws  eight  octagons  aroimd  a 
common  point.  These  will  then  be  put  in  a  square 
which  circumscribes  the  octagon  to  form  the  basis 
for  the  quilt  pattern.  For  those  of  you  who  don't 
understand  the  alphabet  soup  of  WSFN,  the  above 
procedure  translates  as  follows:  "Home,  Clear, 
point  North,  repeat  8  times  the  task  of  turning 
right  by  45  degrees  and  8  times  tiuMiing  right  by  45 
clegrees  and  drawing  a  line  15  units  long."  In  WSFN 
the  R  corrunand  turns  the  turtle  to  the  right  by  45 
degrees  and  the  F  command  moves  the  turtle 
forward  V>s  one  unit. 

Randolph  Schleef  of  the  Miami-Dade  Com- 
munity College  ( 1 1 380  NW  27  Ave.,  Miami,  FL 
33167)  is  particularly  interested  in  the  use  of  turtle 
geomelrv  with  clisal:)lcd  users.  Anv  of  vou  who 
have  information  concerning  applications  in  this 
area  shotild  contact  him  directly. 

Is  This  Trip  Really  Necessary? 

This  winter  I  liad  the  opportunity  to  teach  com- 
puter ]jrogramming  to  children  at  a  local  school. 
Each  week  I  speiu  one-half  hour  in  each  cla.ss  from 
second  through  sixth  grade.  The  principal  teaching 
tool  was  (of  course)  the  turtle  -  both  in  the  form  of 
Atari  PILOT  and  the  Milton  Bradley  Big  Trak. 


During  these  classes  I  was  delighted  to  see  that 
children  have  a  pretty  accurate  intuitive  .sense 
when  it  comes  to  geometry.  One  of  my  favorite 
geometrical  rules  is  called  the  Total  Trip  Fheorem. 
'Fhis  theorem  states  that  if  you  send  the  turtle  off 
to  trace  out  a  simple  closed  path,  that  by  the  time 
the  tiu-tle  has  retuiiicd  to  its  original  location  and 
{)rientation  it  will  have  turned  by  exactly  3b() 
degrees. 

A  few  examples  should  convince  you  that  this 
is  a  plausible  idea.  Suppose  we  first  have  the  turtle 
trace  out  a  square.  In  Apple  LOGO,  we  would 
type: 

REPEAT  4  [FORWARD  30  RIGHT  90] 

to  draw  a  square  30  units  on  a  side. 


REPEAT     4 
Figure  I. 


CFORWfiRO     Se     RIGHT     g'OJ 


Notice  that  in  drawing  this  square,  the  turtle  turned 
90  degrees  four  times,  or  360  degrees  overall.  To 
draw  a  pentagonal  path  with  the  same  length  sides, 
we  would  type: 

REPEAT  5  [FORWARD  30  RIGHT  72] 


REPEAT 
REPEAT 

Figure  2. 


4 

5 


CEORHflRl> 

tFORlNinRD 


3  0 

3  0 


R I G  «  li 
RIGHT 
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COLLEGE  BOARD  SAT*  PREP  SERIES 

TRS-80,  APPLE,  PET,  OSI,  ATARI,  CP/M,  PDP-1 1 

Each  program  confronts  the  user  with  a  virtually  limitless  series  of  questions  and  answers.   Each  is  based  on  past  exams  and  presents  material  on  the 
same  level  of  difficulty  and  in  the  same  form  used  in  the  S,A,T.  Scoring  is  provided  in  accordance  with  the  formula  used  by  College  Boards. 
S.A.T.,  P.S.A.T.,  N.M.S.Q.T.  —  Educator  Edition  set  includes  25  programs  covering  Vocabulary,  Word  Relationships,  Reading  Comprehension, 
Sentence  Completion,  and  Mathematics.    Independent  tests  of  S.A.T.  series  performance  show  a  mean  (olal  increase  of  70  points  in  students' 
scores.  Price  $229.95 

GRADUATE  RECORD  EXAM  Series  -  Educator  Edition  includes  29  programs  covering  Vocabulary,  Word  Relationships,  Reading  Comprehension, 
Sentence  Completion,  Mathematics,  Analytical  Reasoning  and  Logical  Diagrams.  Price  $289,95 

COMPETENCY  PROFICIENCY  EXAM  PREP  SERIES 

This  comprehensive  sel  of  programs  consists  of  simulated  exam  modules,  a  thorough  diagnostic  package,  and  a  complete  set  of  instructional 
programs.  It  is  designed  to  teach  concepts  and  operations,  provide  drill  and  practice  and  assess  achievement  levels  through  pre  and  post  testing. 
The  Competency  Exam  Preparation  Series  provides  a  structured,  sequential,  curriculum  encompassing  mathematical,  reading  and  writing  instruction. 

This  program  is  designed  for  individual  student  use  or  use  in  a  classroom  setting.  Programs  provide  optional  printer  capability  covering  worksheet 
generation  and  performance  monitoring.  C.E.P.S.  are  available  in  three  software  formats. 

Special  ediliom  available  lor  Calilarnia  Proficiency  Assesment  Teil  and  New  Vork  Regenli  Competency  Tests.  Call  fur  Prices, 

Krell's  M.I.T.  Logo  for  Apple*  $1 79.95 

Complete  4  disk  set  includes  Library  Disk,  20  program  Tutorial  Disk,  Alice  In  Logoland  and  2  COPIES  OF 
M.I.T.  LOGO  FOR  APPLE* 


Odyssey  In  Time 

This  spectacular  adventure  game  adds  a 
new  dimension  of  excitennent  and  complex- 
ity to  Time  Traveler. 

Odyssey  In  Time  Includes  all  the  chal- 
lenges of  Time  Traveler  plus  10  additional 
eras.  Each  game  is  different  and  may  be  in- 
terrupted and  saved  at  any  point  for  later 
play.  $39.95 

Time  Traveler 

Thebest  of  the  adventure  games.  Confronts 
the  player  with  complex  decision  situations 
and  the  demand  for  real  time  action.  Using 
the  Time  Machine,  players  face  a  challeng- 
ing series  of  historical  environments.  To 
succeed  you  must  build  alliances  and 
struggle  with  the  ruling  power.  Each  game 
Is  unique.  $24.95 


Isaac  Newton       + 

Perhaps  the  most  fascinating  and  valuable 
educational  game  ever  devised  -  ISAAC 
NEWTON  challenges  the  players  (1-4)  to 
assemble  evidence  and  discern  the  under- 
lying "Laws  of  Nature"  that  have  produced 
this  evidence.  ISAAC  NEWTON  is  an  induc- 
tive game  that  allows  players  to  Intervene 
actively  by  proposing  experiments  to  deter- 
mine If  nev^  data  conform  to  the  "Lavi/s  of 
Nature"  in  question.  Players  may  set  the 
level  of  difficulty  from  simple  to  fiendishly 
complex. 


F.G.  Newton 

Full  Graphics  Newton,  This 
version  of  Isaac  Newton  pre- 
sents all  data  in  graphic  form. 
Because  data  is  graphic  rather 
than  symbolic,  this  game  is 
suitable  for  very  young  child- 
ren. Players  may  select  diffi- 
culty levels  challenging  to  the 
most  skilled  adults, 

$49.95 


-^MtCRO-DEUTSCH^ 

Micro-Deutsch  set  includes  24  grammar  les- 
sons, covering  all  material  of  an  introductory 
German  course.  Four  test  units  also  Included. 
Grammar  lessons  use  substitution  transformation 
drills,  item  ordering,  translations  and  verb  drills. 
Drill  vocabulary  based  on  frequency  lists.  Suit- 
able for  use  wUti  any  high  school  or  college  text- 
book. Extensively  field  tested  at  SUNY  Stony 
Brook,  Available  for  Apple  II  and  PET/C8M.  (PET  version 
includes  a  special  foreign  language  character  chip,}  Also 
available  soon:  MICRO-FRANCAIS.  MICRO-ESPANOL, 
MICRO-IVRIT,  MICRO-YIDDISH,  MICRO-CHINESE,  MICRO- 
JAPANESE.  $179.95 

if  NEwir 
:ArPythagoras  and  The  Dragomir 

Mathematics  in  a  fantasy  game  context.  Based 
on  The  Sword  of  Zedek,  Pythagoras  and  The 
Dragon  introduces  Pythagoras  as  a  mentor  to 
the  player.  When  called  on  for  aid,  Pythagoras 
poses  math  questions,  and  depending  on  the 
speed  and  accuracy  of  the  player  response,  con- 
fers secret  inlormation.  With  Pythagoras  as  an 
ally,  the  quest  to  overthrow  Ra,  The  Master  of 
Evil,  assumes  a  new  dimension  of  complexity. 
Depending  on  the  level  chosen,  problems  range 
from  arithmetic  through  plane  geometry, 

32K  $39.95 


Free  Bonus  with  purchase  of  $300.00  or  more:  Applesoft  Tutor  Series 


Kreti  So/lware   Corp.    has   no  official  licf   with   Ihs 
College     Entrance     Examination     Board     or     the 
Educotionol   TiSting   Service.      Kretl  is,    however,    a 
supplier  of  products  to  the  E.  T.S. 
PROGR.AMS  AVAILABLE  FOR 
TRS-80,  APPLE  II,  PET*  ATARI 
N.Y.S,  residents  add  sales  tax. 

All  programs  require  I6K  t  TRS-80  programs  require 
LEVEL  II  BASIC  •  APPLE  programs  rei/uire  Apple- 
soft BASIC 

'Trademark  Apple  Computer  Corp. 


<«k 


"The  State  of  the  Art  in  Educational  Computing" 

21  Millbrook  Drive,  Stony  Brook,  N.Y.  11790    (516)  751-5139 
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For  this  figure,  the  turtle  turned  72  degrees  five 
times,  or  360  degrees  overall.  Finally,  let's  look  at  a 
hexagonal  path: 

REPEAT  6  [FORWARD  30  RIGHT  60| 


R  E  P  E  ft  T 
REPEAT 
REPEAT 

Figure  3. 


4 
5 


CFORWARD 
CFORMARD 


30  RIGHT  50J 
3©  RTGHT  72:J 
30  RIGHT  60J 


It  should  come  as  no  surprise  to  find  that  the  total 
amount  turned  is  once  again  360  degrees. 

Abelson  and  diSe.ssa  cover  this  topic  quite 
thoroughly  in  their  book  Turtle  Gfoinchy;  and,  as  I 
said  before,  grade  school  children  seem  to  have  an 
intuitive  feel  for  this  result. 

Bttt  if  this  theorem  works  well  for  a  turtle 
walking  on  a  flat  surface,  how  does  it  work  for  a 
tiutle  walking  on  another  smface  -  say  that  of  a 
cube? 


Figure  4. 

Suppose  the  tintle  starts  off  at  the  center  of  the 
front  face  and  is  pointing  up.  We  could  have  the 
turtle  walk  forward  to  the  center  of  the  top  face, 
lieing  carefid  to  walk  straight  over  the  edge  without 
turning. 


Figure  5. 


Next,  we  can  have  the  turtle  turn  to  the  right  by  90 
degrees  and  walk  In  a  straight  line  to  the  center  of 
the  right  face. 


Figure  6. 

Once  the  turtle  has  arrived  there,  the  lurlle  once 
again  turns  to  the  right  by  90  degrees  and  walks  in 
a  straight  line  to  the  center  of  the  front  face.  When 
it  turns  right  by  90  degrees,  it  is  then  back  at  its 
starling  location  and  direction. 


Figure  7. 

If  you  have  been  keeping  up  with  tlie  niuiiljer  of 
turns,  you  have  probably  noticed  that  our  tmtle 
has  made  a  nice  closed  path  but  has  only  turned 
270  degrees.  What  happened  to  the  missing  90 
degrees? 

To  see  wliat  happened,  we  onlv  need  to  spread 
part  of  the  cube  out  into  a  flat  siuface  (since  we 
know  what  turtles  do  on  flat  surfaces).  If  we  fold 
the  front  aticl  right  face  up  to  be  on  the  same  surface 
as  the  top  of  the  cufje  we  see  this  picture: 


Figure  8. 

Now  let's  have  the  tiulle  trace  its  path  once  again. 
Seeing  what  happens  with  the  first  few  steps  is 
pretty  simple.  The  turtle  moves  forward  and  turns 
right  twice. 


Figure  9. 


Next,  the  turtle  has  to  get  back  to  its  starting  posi- 
tion. Since  the  cube  was  opened  tlai,  the  edges  of 
the  tront  and  right  side  which  normally  touch  are 
now  spread  apart.  As  you  can  see,  they  are  spread 


Figure  10. 


apart  by  90  degrees.  So  if  we  want  to  complete  the 
closed  path,  we  have  to  turn  the  turtle  the  extra  90 
degrees  to  niake  it  connect  with  its  starting  point, 
riiis  shows  that,  it  the  tiutle  isn't  walking  on  a 
plane  surface,  the  total  turning  angle  for  a  closed 
patli  may  not  be  360  degrees.  If  the  angle  is  some 
other  \ ahic,  then  the  difference  between  this  \aiue 
and  360  degrees  is  the  size  of  the  angular  "gap" 
tliat  would  be  cieated  by  spreading  the  cinved 
siu'face  flat. 

I  tn)pe  you  find  little  excursions  like  this  to  be 
interesting.  One  {)f  the  nice  feattnes  ol  tiutle 
geometry  is  its  ability  to  make  some  difficult 
mathematical  concepts  easy  to  see. 

If  you  know  any  other  of  these  tvpes  of  illus- 
trations (or  would  like  me  to  find  .some  more  of  niv 
own)  let  me  know  what  you  have  or  watit,  antl  I  will 
shaie  the  results  with  you  all. 

Once  again,  please  keep  me  posted  of  vour 
activities  and  interests  with  turtles  so  that  I  can 
share  them  with  your  fellow  Friends  of  the  Turtle. 

Friends  of  (he  Turtle 

P.O.  Box  1317 

Los  Altos,  CA  94022  O 


EDUCATIONAL 
SOFTWARE 

FOR  CHILDREN 

■  Wide  selection  of  8K 
and  16K  programs 

■  Programmed  with 
motivational  graphics 
and  sound 

■  Money  back  guarantee 

ORDER  YOUR 
FREE  CATALOG  AND  .  .  . 


Expect 
more 
from 
your 

PETl 


PET  is  a  registered 
traclemarl<  of  Commodore 
Business  Mactiines. 


MICROGRAMS 


INCORPORATED 

P.O.  BOX  21 46.  LOVES  PARK.  IL  61 130 
PHONE  81  5/965-2464 


[~]    Please  send  me  a  free 
K-8  catalog. 
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[~|  Please  send  me  a  sample 
program  and  a  free  K-8 
catalog,  I  have  enclosed 
S2.00  for  postage  and 
handling. 
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The  World 
Inside 

The  /* 
Computer 


Last  month  COMPUTE!  welcomed  Fred  D'Ignazio,  whose  Tlie  VVorkl  Inside  the  Computer  column 

will  appear  each  montli. 

Fred  is  a  computer  enthusiast  and  author  of  several  books  on  computers  for  young  people.  He  is  presently 

working  on  two  major  projects:  he  is  writing  a  series  of  books  on  how  to  create  graphics-and-sound  adventure 

games.  He  is  also  working  on  a  computer  mystery-and-adventure  scries  for  young  people. 

As  the  father  of  two  young  children,  Fred  has  become  concerned  with  introducing  the  computer  to  children 

as  a  wonderful  tool  rather  than  as  a  forbidding  electronic  device. 


Down 

The  Rabbit  Hole 


...  this  bottle  was  not  marked  "poison,"  so  .Mice 
ventured  to  taste  it,  and,  finding  ii  vci  y  nice 
(it  had,  in  fact  a  sort  of  mixed  flavour  tjf 
cherry-tart,  custard,  pine-apple,  roast  turkey, 
toffy,  and  hot  buttered  toast),  she  very  soon 
finished  it  off . 

"What  a  curious  feeling!"  said  .A.lice,  "I  must  be 
shutting  u[3  like  a  telescope!" 

And  so  it  was  indeed:  she  was  now  only  ten 
inches  high,  and  her  face  brightened  up  at 
the  thoughl  that  she  was  now  die  right  size 
for  going  through  the  little  door  into  tfiat 
lovelv  garden. 

Lewis  Carroll 
Alice's  Adventures  in  Wtmdi'rland 


From  Pickles  to  Sugar  Wafers 

Once  upon  a  time,  less  than  a  lifetitiie  ago,  com- 
puters were  very,  very  large.  But  they  are  dwindling 
fast.  Already  they  are  very,  very  small.  Soon  they 
will  be  even  .smaller. 

The  Mark  1,  the  world's  first  general-purpose 
digital  computer,  was  built  in  the  early  1940's.  The 
Mark  I  filled  an  entire  wall  inside  a  red  brick  physics 


building  at  Harvard.  When  the  Mark  I  was  working, 
one  could  go  in  and  listen  to  its  horde  of  elec- 
tromechanical relays  gently  clicking,  like  a  roomful 
of  ladies  knitting. 


The  Harvard  Mnrk  I  in  the  early  1940s:  The  computer  'world' 
filled  an  entire  wall.  Credit:  Courtesy  of  IBM, 

Then  came  the  world's  first  electronic  com- 
puter, the  ENI  AC.  The  ENIAC  had  20,000  vacuum 
tubes  -  hot,  glowing  "pickles"  that  acted  as  switches 
and  amplifiers  inside  the  computer's  brain.  Each 
time  you  turned  the  ENIAC  on,  two  of  its  "pickles" 
would  explode,  ju.st  from  the  surge  of  current. 

In  1947,  the  transistor  was  invented.  Instantly, 
each  logic  and  memory  cell  inside  the  computer 
shrank  to  the  size  of  a  tootsie  roll.  Each  transistor 
was  individually  packaged  with  three  protruding 
wires,  representing  input,  output,  and  control 
voltages. 

Even  with  the  advent  of  the  transistor,  most 
computers  in  the  late  1940's  and  early  1950's  were 


For  PET  and 
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enormous  vacuum-powered  "dinosaurs,"  corralled 
inside  warehouse-sized  research  laboratories.  The 
Whirlwind  computer  at  MIT,  for  example,  was  the 
grandaddy  ot  the  minicommputer.  Yet  it  consumed 
150  kilowatts  of  electricity  and  filled  a  two-story 
building. 

In  1959,  scientists  at  Texas  Instruments  and 
Fairchild  Semiconductor  uncovered  a  trapdoor  tcj 
smallness.  They  fotmd  a  way  to  flatten  a  barrel- 
shaped  transistor  into  a  paper-thin  "sugar  wafer"  - 
the  integrated  circuit. 

The  scientists  created  each  circuit  -  each 
transistor  by  photographing  its  circuits,  reducing 
the  photo  and  "printing"  the  circuits  on  a  small 
slice  of  silicon  using  a  gourmet  recipe  of  chemicals 
and  light. 

During  the  1960's,  scientists  found  ways  to 
etch  transistor  circuits  into  smaller  and  smaller 
plots  of  silicon  real  estate.  As  a  result,  more  and 
more  transistors,  like  sardines  in  a  can,  were 
squeezed  into  fingernail-sized  integrated  circuits. 
By  the  late  1960's,  engineers  were  able  to  fit  10,000 
logic  elements,  or  "gates,"  on  a  sliver  of  silicon  only 
a  quarter  of  an  inch  square. 

Then,  in  1969,  a  major  breakthrough  occurred. 
Ted  Hoff  and  a  team  of  engineers  at  Intel  Corpo- 
ration built  a  microprocessor,  a  tiny  computer 
"brain"  on  a  single  chip. 


Computer  on  a  Daisy:  The  Intel  87-iS  Microcomputer. 
Credit:  Courtesy  of  Intel  Corporation. 

During  the  1970's,  miniaturization  proceeded 
at  a  rapid  pace.  By  the  mid- 1 970's,  whole  computers 
were  constructed  on  chips. 

Now  it's  the  early  1980's.  Scientists  at  Bell  Labs 
are  fabricating  computer  brain  chips  with  a  million 
components.  In  Japan,  circuit  designers  are  building 


memory  chips  capable  of  storing  a  quarter  of  a 
million  bits  of  information.  Million-bit  memory 
chips  are  forecast  by  the  late  19H0's  or  early  I990's. 
As  these  new  chips  emerge  from  the  labs,  they 
head  like  homing  pigeons  to  people's  houses  and 
alight  inside  their  personal  computers.  Three-year- 
olds  are  now  playing  with  "typewriters"  that  can 
outthink  million-dollar  electronic  brains  of  just  a 
decade  ago. 

The  Candle  Flame 

Like  a  telescope  shutting  up  -  like  Alice  in  Won- 
derland -  computers  are  shrinking.  The  question 
is,  how  far  can  they  go?  How  small  can  they  get? 

As  Alice  got  smaller  and  smaller,  she  began  to 
worry: 

...  "for  it  might  end,  you  know,"  Alice  said  to 
herself,  "in  my  going  out  altogether,  like  a 
candle.  I  wonder  what  I  should  be  like  then?" 
And  she  tried  to  fancy  what  the  flame  of  a 
candle  looks  like  after  the  candle  is  blown  out, 
for  she  could  not  remember  ever  having  seen 
such  a  thing. 

New,  tdtra-miniature  computers  are  created 
by  circuit  designers.  Circuit  designers  are  like 
surgeons.  Using  a  scalpel  made  of  light,  they  etch 
circuits,  like  fine  incisions,  into  the  flakes  and 
wafers  of  silicon. 

But  the  silicon  surgeons'  light-wave  scalpel  has 
become  a  hefty  sculptor's  chisel.  It  is  too  big,  too 
clumsy,  and  too  blunt  to  slice  the  tiny  circuits  re- 
quired to  shrink  computers  even  smaller.  As  a 
result,  scalpels  made  of  light  waves  are  being  re- 
placed by  scalpels  made  of  X-rays  and  scalpels 
made  of  electrons.  X-rays  and  electron  beams' 
smaller  wavelengths  give  them  a  super-thin,  razor- 
sharp  cutting  edge. 

Using  these  new  tools,  designers  have  etched 
channels  in  silicon  only  100  billionlhs  of  a  meter 
wide.  A  mere  two  hundred  silicon  atoms,  strung 
like  pearls  on  a  necklace,  would  bridge  one  of  these 
tinv  trenches. 

How  small  can  computers  get?  How  narrow 
can  circuit  channels  become? 

One  of  the  designers'  latest  scalpels  —  the  X- 
ray  —  has  a  wavelength  equal  to  the  diameter  of  a 
single  atom  of  silicon.  So  circuit  channels  can  get 
even  smaller:  from  200  atoms  wide,  to  100,  then  to 
50,  20,  then  10. 

Alice  wondered  what  a  candle  flame  looked 
like  after  the  candle  was  snuffed  out.  Similarly, 
what  does  a  circuit  "pipe"  look  like  when  its  surface 
is  only  twenty  atoms  thick,  or  ten  atoms,  or  only 
five?  Is  the  surface  still  solid?  Or  is  it  something 
else? 

The  world  of  the  super-small  computer  is 
stranger  than  anything  Alice  ever  saw  in  Wonder- 
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BUDGETMASTER  ($34.95) 

•  is  a  professional  budget  ing  tcwl  geared  to  develop  andmainlain 
even  the  most  complex  budget.  At  the  same  time,  the  easy  to 
read  manual  and  the  fnendSy  prompts  a  How  even  the  beginning 
budgeter  without  computer  experience  to  develop  a  budget  to 
meet  their  needs. 

•  includes  the  option  for  hardcopy  printout  of  any  of  the39  differ- 
ent displays  as  wel  I  as  a  o  option  to  save  yourtfata  to  cassette  or 
diskette. 

•  requires  32Kf?AM  ■ 
CHECKBALANCER  ($16.95) 

•  although  the  perfect  companion  program  to  the  Budgetmaster, 
stands  alone  as  a  great  tool  to  balance  your  checking  ac- 
count(s),  with  a  monthly  breakdown  of  your  spending  pattern, 

•  allows  you  to  store  your  spending  analysis  to  tape  or  diskette,  or 
use  Checkbalancer  in  conjunctior^  with  the  Budgema§ter, 
and  automatically  rewrite  the  expense  data  of  the  latter  pro- 
gram process. 

t  requires  16K  RAM 

BUY  SOW  PROGRAMS  TOGETHER  FOR  $39.95  AND  SA  VE  $11.95!!! 

Sand  check  or  money  order  plus  $1 .50  tor  shipping  and  handling 

and  save  C.O.D,  fee  (Sorry,  no  credit  cards) 

Ohio  Residents  Add  Sales  Tax 

(DEALER  INautRIES  WELCOME) 

§...v,;^«  Sufi «■■„ x«®' P.O. Boi(2S6J1- Garfield Hts., Ohio 441 25 

(21S) 581-9359 

'Mai  is  I  Tridvwii  o< /Itui ,  Inc. 


THE 

"^^  ""BIG  MATH 
ATTACK™ 

Challenging  new  matti  program  .  .  . 

Sharpen  your  sl<Jl Is  by  entering  tfie  correct  answer 
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Features: 

•  Full  color 
■     High  resolution  graphics 

•  Animation 

•  Sound 

•  Four  math  functions  (-I-,  •.  X,  -^) 

•  Two  levels  for  each  function 

Recommended  for  grades  1  -6.  Available  for  the  ATARI  &  APPLE  II. 

ATARI  I6K  (cass.) '  S20.00 

ATARI  24K  (disk)    S25.00 

Requires  ATARI  BASIC  cailridge 

APPLE  II  (disk)  DOS  3.2/3.3 S25.00 

Requires  Applesoft  Basic  in  ROM. 

Ask  for  it  at  your  local  computer  store. 
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NEW  FOR  ATARI 

D   A:lion  Quest  (Disk  &  Cass) 29.95 

D   Kihop  Square  I  Disk!   , 29,95 

D  Raslsr  Blaslef  (Diskl 29.95 

D  Apple  Panic  (Disk) 29  95 

D  Bug  Attack  (Disk  &  CassI 29.95 

D  Crossfire  (Disk  &  Cass) 29,95 

GAMES  AND  ACCESSORIES 

a  Adventures  !  12  from  Adventure  htl  (Cass) ea.  19,95 

D  Aduenturcs  1  12  Limited  Gold  Edilion KX),00 

D   Ghost  Hunter  (Disk) 34,95 

D  Ghost  Hunter  iCassl 29.95 

D  Word  Protcssor  12  Disk  1  Cass) 149.95 

D  Basketball  (Needs  Joy  Sticks!  (Carl) 34,95 

a  Asteroids  (Needs  Joy  Sticks)  (C^arll 44  95 

D  Star  Raiders  (Needs  Joy  Slicksl  (Cart) 49,95 

D  Space  Invaders  {Needs  Joy  Slick)  (Cart)  44,95 

D  Paddle  ContToiler  (Pair)  21.95 

D  JoySlrck  Controller  (Pair) 21.85 

n  States  &  Capitals  (Cass)   14,95 

D  Centipede  (Needs  Joy  Slicld  (Carl) 44.95 

D  Temple  ol  Apshai  (Disk  &  Cass)   39.95 

n  Star  Warrior  (Disk  &  Cass) 39.95 

n  Rescue  at  Rigcl  (Disk  &  Cass)  29.95 

D  Crush,  Crumble  &  Chomp  (Disk  &  Cass) 29.96 

D  InuasionOnoniDiskA  Cass) 24.95 

D  Mouse  Attack  (Disk) 34.0-'; 

n  KRazy  Shootout  (Csrt) 49  95 

□  Wizzard  Princess  (Disk) 32.95 

n  JjiUireaker  (Disk) 29.95 

D  Starbase  Hypcnon  (Disk) 22.95 

D  Ali  Baba  and  the  Forty  Thieves  (Disk) 32,95 

D  The  Shattered  Alliance  (Disk) 39.95 
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29.50 
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24,SO 
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27,50 
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EDUCATIONAL 

D   Compu  Read  (Disk) 29,95 

D  Compu  Matl%  Fractions  (Disk) 39.95 

O   Compu  MatK  Fractions  (Cass) 29.95 

a  Compu  Math  Decimals  (Disk) 39.95 

n   Compu  Math  DecirrHls  (Cass) 29.95 

n  French  (5  Class) 59.95 

D   German  (5  Cass) 59.95     NOW 

D  Spanish  (5  Cass)   5995     NOW 


NOW  24.50 
NOW  33.50 
NOIV     24.50 
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RAM  For  ATARI 


Get  the  most  from  your  ATARI  400.  Memory  expansion  to  a 
full  48K  is  now  possible  with  our  48K  Board.  Expand  your 
ATARI  800  with  our  32K  Board. 

48K  Board  $299.  Now  $279 

3ZK  Board  $199  Now  SI  79 
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land.  It  is  a  world  where  dozens  of  endre  circuits - 
an  entire  chip  —  could  be  laid  like  tiles  on  the  surface 
of  a  single  red  blood  cell.  It  is  a  world  where  the 
radioactivity  of  common  objects  —  of  tables,  walls, 
your  fingertips  -  is  a  threat. 

It  is  a  world  where  electrons  leak  from  transis- 
tors, a  world  of  "soft"  switches  and  "fuzzy"  memory 
cells.  It  is  a  world  where  quantum  mechanics 
replaces  common-sense  cause  and  effect.  At  this 
level,  computer  circuits'  polished  edges  become 
rough  and  grainy.  It  is  a  world  of  uncertainty  and 
surprise. 

Yet  the  computer  may  shrink  even  further. 

Scientists  at  Cornell  University,  Bell  Labor- 
atories, and  elsewhere  have  begun  research  into 
"breeding"  organic  molecules  that  could  be  used  as 
memory  and  logic  components  inside  a  future 
computer.  A  single  protein  molecule  —  say,  inside 
the  hemoglobin  in  a  red  blood  cell  -  could  act  as  a 
logic  switch  or  carry  a  bit  of  information. 

How? 

Scientists  have  observed  that  organic  molecules 
change  their  shape  slightly  in  the  presence  of  an 
electric  charge.  Thus,  an  egg-shaped  molecule 
might  represent  a  "1"  bit  and  a  golfball-shaped 
molecule  a  "0"  bit. 

How  small  is  this  new  computer  world?  Molecu- 
lar computers  would  be  a  thousand  times  smaller 
than  computers  etched  with  X-ray  beams. 

Is  this  the  end?  Perhaps,  Yet  if  we  can  have 
molecular  computers,  why  not  atomic  computers? 
If  atomic  computers,  why  not  computers  made 
from  quarks? 

The  Frozen  Baseball 

We  have  descended  into  the  nether  world  of  fun- 
damental particles.  Now  we  need  to  return  to  our 
super  large,  everyday  world.  To  do  that,  let's  follow 
Alice's  lead.  After  Alice  became  small,  she  foimd  a 
tiny  glass  box  underneath  a  table  in  the  rabbit-hole. 
Inside  the  box  was  a  very  little  cake,  with  the  words 
EAT  ME  marked  in  currants.  Alice  ate  the  cake, 
and  like  a  telescope  opening  up,  she  quickly  grew 
larger. 

Let's  eat  the  cake,  too,  and  grow  larger. 

As  we  do,  we  swiftly  leave  behind  the  world  of 
the  very  small,  and  we  return  to  an  "everyday" 
world  where  scientists  are  starting  to  design  com- 
puters out  of  the  microscopic  building  blocks  we 
have  just  examined. 

What  sort  of  computers  are  they  designing? 

The  latest  "race  horse"  of  the  microminiature 
world  is  the  Josephson  Junction,  a  switching  device 
that  achieves  irtcredible  speeds  since  it  is  super- 
cooled to  a  temperature  near  Absolute  Zero  (-460 
degrees  Fahrenheit,  or  -273  degrees  Celsius). 

Scientists  at  the  University  of  California  predict 


that,  in  the  near  future,  we  will  be  able  to  build  a 
Josephson  Junction  computer.  It  will  come  equipped 
with  tiny  refrigerators  called  micro-coolers.  It  will 
be  only  slightly  bigger  than  a  baseball.  Yet  it  will 
fly!  Operating  on  a  lightbulb's  power,  it  will  process 
informadon  faster  than  the  largest  computer  now 
available. 

We  won't  see  a  Josephson  Junction  personal 
computer  for  awhile.  Yet  other  types  of  frozen 
computers  are  not  tucked  away  in  the  far-off  future. 
The  Japanese,  for  example,  are  spending  $400 
million  to  build  a  supercomputer  for  the  I990's. 
The  computer  will  use  Ardficial  Intelligence  tech- 
niques built  into  tiny,  frozen  circuits  and  be  the 
first  of  a  new  generation  of  true  "thinking 
machines." 

By  1985,  another  frozen  computer,  the  Cray-2, 
will  be  in  operation.  Computer  genius,  Seymour 
Cray,  has  submerged  entire  cards  of  microminia- 
ture circuits  in  a  bathtub  filled  with  a  super-cooled 
liquid.  The  densely  packed  circuits  never  overheat, 
and  the  electric  pulses  move  at  incredible  speeds, 
six  to  twelve  times  faster  than  one  of  today's  fastest 
computers,  the  Cray- 1. 

Elsewhere,  scientists  at  MIT  and  Carnegie- 
Mellon  are  constructing  a  radically  new  computer 
with  the  motto:  divide  and  conquer!  The  computer 
will  consist  of  a  network  of  hundreds  of  micropro- 
cessor chips  that  would  split  up  a  complex  problem 
into  tiny,  simpler  parts.  Each  mini-problem  would 
be  attacked  simultaneously  by  a  separate  chip, 
much  the  way  our  brain  carves  up  problems  and 
feeds  them  to  the  high-level  neurons  —  the  dny 
processors  inside  oin-  brains  that  solve  problems 
and  manage  the  huge  flood  of  information  pouring 
in  from  our  senses. 

These  new  fishnet  computers  —  dubbed  "omni- 
computers"  and  "ultracomputers"  —  may  eventually 
evolve  into  3-D  computers.  That  is,  today's  fiat, 
two-dimensional  computer  chips  and  wafers  will  be 
replaced  by  computer  cubes,  boxes,  and  baseballs. 
In  a  3-D  computer,  information  will  no  longer 
enter  single-file  in  snakelike  strings.  Instead  it  will 
be  shovelled  in  in  great  gobs.  Likewise,  it  won't  be 
processed  sequentially  or  emerge  seqtientially. 
Instead,  it  will  emerge  as  two-dimensional  "slices" 
of  the  cube  —  as  gigantic  "burps"  of  trillions  of  bits. 

Street  Map  of  the  US 

According  to  one  expert,  by  1990,  circuit  designers 
will  be  able  to  fabricate  a  computer  chip  with  a 
level  of  detail  equal  to  a  street  map  of  the  entire 
United  States. 

And  therein  is  the  metaphor,  the  focal  point 
of  this  column:  the  street  map,  the  city,  the  world 
inside  the  computer. 

Take  a  photo  of  a  chip  and  blow  it  up  large. 


SWEET-TALKER, 

IT  GIVES  YOUR  COMPUTER  AN 

UNLIMITED  VOCABULARY. 

*  Parallel  Version 

Apple  II  Version 
"As  Featured  in  Ciarcia's  Circuit  Cellar, 
Byte  MaoazinQ.  September  19S1- 

The  Sweet-Talker  voice  synthesizer  aElows  you  to  add  speech  of 
unlimiied  vocabulary  to  your  computer.  Utilizing  ttie  Votrax  SC-01 A  ctitp, 
you  can  output  any  rr^essage  by  programming  individual  phonemes. 
Comes  in  two  versions;  one  plugs  directly  into  your  Apple  II,  the  other 
connects  to  any  computer  with  an  8-biI  parallel  printer  port.+  12  volts 
and  +  5  volts  required  (or  parallel  board. 

•  Contains  64  different  phonemes    STOI       Sweet  Talker  Parsllel 
accessed  bya  6-bii  code  Port  Board  A  i  T , $139.00 

•Automatic  and  manual  Intlec-  ST02      Sweet  Talker  Apple  II 

Hon  modes.  plug  in  board 149,00 

•  Parallel  port  driven  or  plug-in  ST06      Teil-lo-Speoch 
compatible  with  Apple  II.  algorithm  on  disk 

•Super  text-tospeech  algoriltim  (or  Apple  II 35.00 

on  disk  lor  Apple  11.  Makes  SC01A   Votrax  Speech 

Sweet-Talker  eQuivalent  to  Synthesizer  chip T0.OO 

units  3  times  the  cost.  5  of  more SS.OO  each 

•On  board  audio  amplitter  UPS01    Universal  Piswer  Supply- 

•Sample  program  on  cassette  AiT 35.00 

wittr  Apple  II  board.  Ada  12.00  lor  shipping  S.  handling. 

•  Optional  power  supply  (or  ^^^^^^^^ 
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SOFTWARE  for  the 
ATARI  400/800"" 


AGR:  A  POINT  OF  SALE  PROGRAM 

CASH  RECEIPTS,  INVOICING,  INVENTORY.  COST  AVERAGING, 

PURCHASE  ORDERS,  RECEIVING  RECORDS,  OR  COL.  PRINTER. 

48K  DISK  INTRO  OFFER:  S169.95 


CASSETTE  CHECKBOOK  PROGRAM 

MULTIPLE  ACCOUNTS.  200  TRANSACTIONS  PER  PERIOD, 
USER  DEFINED  CATEGORIES.  CREATIVE  USE  OF  GRAPHICS 
AND  SOUND. 

1BK  CASS.:  $14.95 


MEMORY  BREAKTHROUGH 

64K  HAIVI  BOARD  FOR  THE  ATARI  400/800'  COMPLETELY 
ADDRESSABLE  MEMORY  CALL  FOR  MORE  INFORMATION  S 
PRICING 


COPY  CAT 

HIGH  SPEED,  ALL  ASSEMBLY  LANGUAGE  DISK  COPIER 
$29,95 

ALL  RIGHTS  RESERVED 
DEALER  INQUIRIES  INVITED 

High  Country  Microsystems 

34B9  W.  72nd  Ave.  Suite  1 08 

Westminster,  CD  BQ030 
(303)427-9036     426-5329 

$2-00  Shipping  S  Handling.  ADD  2,50  for  COD. 

Colo,  residents  add  B.S'ft  sales  tax. 
Free  catalogue  available.  MC  and  VISA  accepted. 

'ATARI  15  a  registerect  trademark  of  ATARI,  Inc 


CBM/PET  INTERFACES 


RS-232  SERIAL  PRINTER  INTERFACE -addressable - 
baud  rates  to  9600  -  switch  selectable  upper/lower, 
lowerupper  case  -  works  with  WORDPRO,  BASIC  and 
Other  software  -  includes  case  and  power  supply, 

MODEL -ADAU50     149.00 

CENTRONICSNEC  PARALLEL  INTERFACE  -  address- 
able -  high  speed  -  switch  selectable  upper/lower, 
lower/upper  case  -works  with  WORDPRO,  BASIC  and 
other  software  -  has  Centronics  36  pin  ribbon  connector 
at  end  of  cable. 

MODEL -ADA1 600     129.00 

CENTRONICS  730,737  PARALLEL  INTERFACE  -  as 
above  but  with  Centronics  card  edge  connector  at  end 
of  cable, 

MODEL -ADA730     129.00 

COMMUNICATIONS  INTERFACE  WITH  SERIAL  AND 
PARALLEL  PORTS  -  addressable  -  software  driven  - 
(rue  ASCII  conversion  -  selectable  reversal  of  upper- 
lower  case  -  baud  rates  to  9600  -  half  or  full  duplex  -  X- 
ON,  X-OFF  -  selectable  carriage  return  delay  -  32  char- 
acter buffer  -  Centronics  compatible  —  much  more. 

MODEL -SADI     295.00 

ANALOG  TO  DIGITAL  CONVERTER  -  1 6  channels  -0 
to  5,12  volt  input  voltage  range  -  resolution  is  20  milli- 
volts per  count  -  conversion  time  is  less  than  1 00  micro- 
seconds per  channel. 

MODEL -PETSET1     295,00 

REMOTE  CONTROLLER  WITH  CLOCK/CALENDAR 
-  controls  up  to  256  devices  using  the  BSR  XI 0  remote 
control  receivers  -  8  digital  inputs,  TTL  levels  or  switch 
closure  —  8  digital  outputs,  TTL  levels. 

MODEL  -  PETSET2     295.00 

All  prices  are  in  US  dollars  for  120VAC, 

Prices  on  220  VAC  slightly  higher. 

Allow  $5,00  shipping  &  handling,  foreign  orders 

add  10%  for  AIR  postage. 

Connecticut  residents  add  7'/2%  sales  tax. 

All  prices  and  specifications  subject  to  change  without  notice. 

Our  30  day  money  back  trial  period  applies. 

MASTER  CHARGE  VISA  accepted, 

MENTION  THIS  MAGAZINE  WITH  YOUR  ORDER 

AND  DEDUCT  5%  ?WM  TOTAL. 

IN  CANADA  order  from:  Batteries  Included,  Ltd.,  71  McCaul 

Street,  F6  Toronto,  Canada  M5T2X1,  (416)596-1405, 

IN  THE  USA  order  from  your  local  dealer  or  direct:  Connecticut 

microcomputer.  Inc..  34  Del  Mar  Drive.  Brookfield,  CT  06804, 

(203)775-4595. 

Dealer  inquiries  invited. 


Connecticut  microcomputer,  Inc. 

34  Del  Mar  Drive,  Brookdeld.  CT  06804 
203  775-4595  TWX:  710  456-0052 
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The  Itttel  4004:  The  First  Microprocessor  on  a  Chip.  Credit:  Courtesy  ofhilei  Corporation. 


really  large.  What  do  you  see? 

I'll  tell  you  what  /  see.  I  see  a  tiny  world.  I  feel 
like  Jules  Verne  floating  in  a  hot-air  balloon  over 
Manhattan.  I  have  a  bird's-eye  view  of  entire  city 
blocks,  of  monuments,  trees,  elliptical  promenades. 
I  see  parks,  cathedrals,  railroad  tracks,  warehouses, 
and  bus  stops.  I  see  more  than  a  city.  I  see  an  entire 
world. 

Until  recently,  these  tiny,  chip-sized  worlds  - 
these  Oz-like  "Emerald  Cities"  -  were  nearly  all 
alike.  They  were  all  optical  echoes  of  some  master 
image  created  by  computer  designers  cloistered  in 
some  futuristic  semiconductor  laboratory. 

Microscopic  trenches  and  overpasses  formed 
tiny  transistors.  The  transistors  were  grouped  into 
logic  gates  to  help  the  computer  make  decisions 
and  process  information,  or  into  memory  cells, 
such  as  capacitors,  where  information,  a  bit  at  a 
time,  could  be  safely  filed  away.  The  gates  and 
memory  cells,  in  turn,  formed  orderly  ranks,  like 
soldiers  on  parade.  En  masse,  they  became  a  com- 
puter's ALU  (Arithmetic-Logic  Unit),  CPU  (Central 


Processing  Unit),  or  its  RAM  (Random  Access 
Memory)  or  ROM  (Read  Only  Memory). 

Through  The  Electronic  Looking  Glass 

A  couple  years  ago,  I  wrote  a  picturebook,  called 
Katie  and  the  Computer  (Creative  Computing 
Press,  1979).  The  story  is  about  a  little  girl  named 
Katie.  Katie  is  a  modern  Alice  —  an  "Alice  in 
Computerland." 

In  the  story,  Katie's  father  brought  home  a 
personal  computer.  Katie  climbed  atop  a  tall  stool. 
She  began  typing  the  word  FLOWER  on  the 
keyboard  to  get  a  program  to  display  a  bright 
yellow  daffodil  on  the  picture  screen.  As  she 
searched  for  the  letter  /?,  she  leaned  too  far  forward, 
lost  her  balance,  and  toppled  into  the  picture 
screen: 

But  instead  of  bumping  her  nose  on  the  glass, 
she  went  right  through  it  and  began  spinning 
and  falling,  just  as  if  she'd  tumbled  off  the  top 
of  a  tall  mountain. 

Inside  the  computer  it  was  snowing.  As 
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Katie  fell,  a  snowflake  as  big  as  a  house  flut- 
tered past  her.  "Wow!"  she  thought.  "I'm  really 
getting  tiny!" 

Katie  landed  in  a  feathery  bank  of  snow.  Up 
rushed  a  "Colonei,"  who  represented  the  com- 
puter's control  program,  or  operating  system.  The 
Colonel  took  Katie  on  a  tour  of  Cybernia,  the  world 
inside  the  computer,  and  showed  Katie  how  the 
computer  processed  her  program  and  "painted  a 
flower"  on  the  picture  screen. 

Katie  visited  all  the  major  tourist  spots  in  the 
world  of  the  silicon  chip.  ROM  was  the  chilly, 
mountainous  region  where  the  Colonel  lived.  The 
CPU  was  a  huge,  bustling  train  station.  RAM  was  a 
huge  hotel,  so  tall  it  "reached  into  the  clouds." 
There  was  even  a  bug  —  a  ferocious  robot  spider 
that  loved  to  gobble  yellow  airplanes. 

The  point  is,  the  world  Katie  visited  was  a 
familiar  world,  repeated  inside  of  billions  of  com- 
puter chips.  Cybernia's  major  landmarks  ~  RAM, 
ROM,  the  CPU  -  were  duplicated  endlessly.  If  you 
had,  like  Katie,  visited  one  world  inside  a  chip,  you 
had  seen  them  all. 

Yet  this  is  no  longer  true. 

Scientists  can  .squeeze  so  many  circuits  on  a 
chip,  why  stick  just  to  the  traditional  landmarks 
like  the  CPU,  or  ROM,  or  RAM? 

Consequently,  radically  new  chips  are  being 
designed.  The  new  chips  create  whole  new  silicon 
cities  and  worlds.  There  are  now  chips  with  rings 
of  processors,  circling  around  a  control  processor 
like  planets  around  the  sun.  There  are  chips  with 
dozens,  hundreds  of  tiny  CPU-RAM  pairs.  There 
are  chips  with  entirely  new  kinds  of  processors  and 
memories. 

In  198 1,  only  a  fifth  of  the  $12  billion  in  chips 
sold  were  custom-made  and  non-standard.  Now 
experts  predict  that  by  1985,  more  than  half  of  all 
chips  will  be  custom-made. 

Using  gale  arrays  and  other  new  building  blocks, 
silicon  building  contractors  will  erect  entire  new 
cities,  entire  new  systems,  all  on  a  plot  of  matter 
only  a  quarter  of  an  inch  square. 

These  new  cities  will  be  just  as  complex,  just  as 
diverse  as  human  cities,  from  Anchorage  to  Rawal- 
pindi, from  Rio  de  Janeiro  to  Baghdad,  from  Mel- 
bourne to  Novosibirsk. 

The  Neighborhoods  and  Boroughs  of  Silicon  City 

Many  of  the  new  chips  will  be  special  ptnpose 
"engines,"  each  an  expert  or  specialist  at  some  task. 
The  chips  will  perform  a  myraid  of  functions, 
but,  the  essence  of  their  job  will  be  to  reproduce  — 
to  mimic  -  a  real-world  event  or  process.  The  chips 
will  become  increasingly  good  at  creating  miniature 
electronic  copies  of  our  regular,  natural  world  and 
everything  in  it. 


Music-engine  chips  will  make  music.  Machine- 
vision  chips  will  "see."  Speech-imderstanding  chips 
will  "hear."  Graphics  chips  will  produce  dazzling 
pictures  and  animated  cartoons  and  games.  Speech- 
synthesis  chips  will  talk  like  petjple.  Expert-system 
chips  will  advise  scientists  and  help  doctors  perform 
diagnoses. 

Meanwhile  the  circuits  inside  the  chips  will 
continue  to  shrink.  The  time  is  not  fai"  off  when 
the  many  specialist  chips  will  shrink  and  become 
specialist  "neighborhoods,"  coexisting  inside  a 
single  "metropolis"  chip. 

Imagine  a  chip  with  neighborhoods  and  dis- 
tricts, just  like  in  New  York  City.  Each  neighbor- 
hood would  consist  of  a  maze  of  microminiature 
circuits  —  specialists  in  music,  machine  vision,  or  in 
brute,  high-speed  computation. 

Each  neighborhood  in  a  chip  "metropolis" 
would  have  its  own  specially.  Like  a  real-world 
neighborhood,  it  would  also  have  its  own  flavor,  its 
own  personality,  its  own  reality. 

A  number  of  highly  respected  computer  sci- 
entists believe  that  what  they  are  all  working  toward 
is  not  AI,  but  "AL"  -  Artificial  Life.  Machine  vision, 
machine  touch,  machine  speech,  machine  mobility, 
machine  intelligence  will  eventually  merge  and 
become  machine  life.  Himian  beings  will  act  as 
midwives  to  help  give  birth  to  a  new  species. 

This  development  is  probably  nianv.  many 
years  away.  It  may  have  to  wait  until  computer 
circuits  shrink  to  the  size  of  molecules,  or  until  the 
electronic  computer  is  replaced  by  new,  light-based 
optical  computers. 

The  reality  of  life  on  a  chip,  of  entire,  living 
cities  existing  on  a  chip  is  still  sonTetime  in  the  far 
future.  But,  in  the  meantime,  the  illusion  of  life  on 
a  chip  is  growing,  as  scientists  are  able  to  fit  more 
and  more  complex  structines  onto  tinier  and  tinier 
motes  of  matter. 

Next  Time: 

The  Architects  of  the  Micro  World.  And  what  does  all  this 
have  to  do  with  personal  computers  and  our  rliiltlren  ?    Q 
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This  program,  for  VIC  with  the  usual  5K  of  memory, 
demonstrates  on  extraordinary  method  of  getting  numbers 
from  the  user.  You  can  enter  expressions  like  3  +2  as 
well  (L'i  the  simple  number  five. 


Amortize 


Amihai  Glazer 

Assistant  Professor  Of  Economics 

University  Of  Coiifornia  Irvine 


You're  planning  to  buy  a  new  house.  Or  perhaps  a 
new  car.  But  money  is  short  and  you  must  take  out 
a  loan.  What  is  the  monthly  payment  on  the  loan? 
What  is  the  total  interest  charger  How  much  interest 
can  you  cieduct  from  your  income  tax  in  the  first 
year?  Answers  to  these  and  other  questions  are 
provided  by  the  program  Amortize.  As  an  added 
bonus,  the  program  incorporates  some  techniques 
which  you  may  want  to  use  in  your  own  programs. 

Key  in  the  program.  On  line  63993,  simultane- 
ously press  the  SHIFT  key  and  the  letter  "O"  key; 
this  is  an  aljbreviation  for  GOTO.  On  line  63992 
the  PRINT  statement  consists  of  a  quote  mark,  a 
blank  space,  pressing  the  CTRL  and  the  "2"  keys 
simultaneously,  and  finally  a  quote  mark.  On  line 
63996  to  enter  the  PRINT  statement  type  a  quote 
mark,  tJien  press  the  CTRL  and  the  "7"  keys  simul- 
taneously, then  press  the  space  bar  seven  times, 
and  then  close  with  a  quote. 

Once  the  program  is  in  memory,  type  RUN 
and  you  will  be  prompted  for  the  input.  Notice 
that  you  can  type  as  input  not  only  numbers,  but 
expressions  as  well.  For  example,  suppose  we  let 
the  loan  be  for  ten  years,  so  that  for  the  number  of 
months  we  enter  10*12;  we  let  the  interest  rate  be 
13  +  3/8,  and  the  amount  of  the  loan  (the  principal) 
is  50000.  Youi-  friendly  VIC20  will  respond  by 
showing  that  the  monthly  payment  on  the  loan 
(PMT)  is  $757.65.  You  will  then  learn  that  after 
your  third  payment  (MONTH  =  3)  you  still  owe 
$49392.20,  you  will  have  paid  a  total  of  $  1 665. 1 5 
interest  over  these  three  months,  and  that  $552.80 
out  of  your  third  payment  went  to  pay  interest. 

Look  at  the  restilts  for  the  last  month,  month 
120.  You  will  find  that  the  total  interest  paid  on  the 
loan  is  $409 18.87.  (Yes,  that  sure  is  a  lot  of  interest). 
Don't  let  the  small  amount  of  principal  remaining, 
87^,  bother  you;  such  inaccuracies  are  inevitable 
when  you  can't  make  monthly  payments  including 


a  fraction  of  a  cent.  One  final  caveat:  some  con- 
sumer lenders  use  the  Rule  of  78s  to  determine  the 
reduction  in  principal  each  month.  Therefore,  the 
results  the  program  gives  you  for  any  but  the  last 
month  may  be  slightly  different  from  what  the 
bank  may  tell  you.  But  the  program  will  still  give 
you  the  correct  value  for  the  monthly  payment, 
and  the  correct  value  for  the  total  interest  charge. 

The  INPUT  Technique 

That's  it  for  you  folks  who  want  to  use  the  program 
without  worrying  about  how  it  works.  As  men- 
tioned, the  user's  input  can  be  in  the  form  of  an 
expression,  not  merely  a  number  (which  is  what 
the  INPUT  statement  allows).  Here's  how  this  is 
done.  Suppose  we  want  to  get  a  value  for  variable 
N.  In  statement  50,  the  computer  printed  out  the 
characters  "N  =  ".  The  tiser  types  in  any  expression, 
say  10*12.  Lines  63990  and  63991  accept  the  char- 
acters for  this  expression  and  print  it  out.  The 
screen  will  now  show  N=  10*12.  (The  pokes  into 
locations  204  and  207  allow  the  cursor  to  be  shown 
when  the  GET  is  invoked.)  We  then  switch  (in 
statement  63992)  to  printing  in  white  so  that  the 
user  will  not  be  confused  by  the  tricks  we  are  about 
to  play. 

In  statement  63993  the  computer  prints 
or  63996.  In  statements  63994  and  63995  we 
POKE  (into  the  keyboard  buffer)  instructions  to  go 
up  to  the  screen  line  which  says  N  =  10*  1 2,  to  exe- 
cute that  line,  to  go  to  the  screen  line  which  says 
Gr  63996,  and  to  execute  that  line.  These  instruc- 
tions are  executed  when  the  END  in  statement 
63995  is  encountered.  (For  further  details  on  this 
technique,  see  the  fine  article  by  Jim  Wilcox,  "Auto- 
matic Line  Numbers"  in  the  Premiere  issue  of 
Home  and  Educational  COMPUTING!) 

Having  executed  the  instruction  on  the  screen 
to  GOTO  63996,  the  computer  is  now  executing 
that  statement.  The  computer  switches  back  to 
printing  in  blue,  erases  from  the  screen  all  the 
garbage  which  it  had  printed  in  its  machinations, 
and  returns  to  the  calling  program. 

The  subroutine  which  starts  in  statement 
63990  can  be  used  in  any  program  you  wish.  The 
calling  sequence  is  exactly  as  shown  in  state- 
ment 50. 

There  is  another  useful  technique  in  lines  132- 
136.  These  instructions  allow  the  user  to  stop  exe- 
cution by  pressing  any  key,  and  to  continue  execu- 
tion by  pressing  that  or  any  other  key;  the  instruc- 
tions transform  the  keyboard  into  a  toggle  switch. 
The  logic  is  simple:  if  no  key  is  pressed  when  line 
132  is  encountered,  the  program  does  not  stop.  If 
any  key  is  pressed,  the  program  waits  until  all  keys 
are  released,  and  then  waits  until  a  key  is  pressed. 
Execution  then  continues. 
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Educational  Programs 
For  Your  Pef  For  Only 
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For  8  Issue  Subscriptions/* 

Each  "MALA"  comes  to  you  on 
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GAMES  FOR  YOUR  VIC 

■-'    VIC  TREK 'HANGMAN 
TANK  •  YAHTZEE 
DAMSEL 'NAB  PLUS 

AND  MANY  MORE 


^$7.95 


Each 


FREE  Program  Summaries  available 


Your  VIC-20  Will  Smile... 
SUPERFONT 

Design  programmable  characters  on  your  VIC-20 
with  this  easy-to-use  program.  Especially  useful 
when  creating  animations,  since  you  can  edit  four 
characters  at  once  as  a  2  x  2  block. 

SAFARI 

You  are  a  photographer  on  an  African  Safari  in  this 
great  game.  The  jungle  animals  run  past  as  you  try  to 
snap  their  pictures.  An  excellent  example  of  how  to 
use  large  blocks  of  programmable  characters  on  the 
VIC  to  create  animation  effects, 

QUIX 

How  good  is  your  memory?  QUIX  presents  patterns 
of  color  and  sound  that  gradually  get  longer  and 
harder  to  remember. 

These  three  excellent  programs  are  available  on  the 
VIXEL  #2  cassette  for  the  standard  5K  VIC-20  for 
only  $12.95  in  the  US  and  Canada.  Foreign  orders 
add  $3.50  for  shipping.  CA  residents  add  6%  tax. 
VISA  and  f^/lasterCard  welcome. 

VIXEL  is  a  Irademark  o(  The  Cods  Wofks. 

VIC-2C  is  a  ifademark  of  Commodore  Business  Machines. 

The  Code  Works 

Box  550,  Goleta,  CA  93116  805/683-1585 
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sirs: 

.  VIC  20 . 

•  • 

What  a  guB!    I    loved    it!    Finally 

a.  conpaoy    that*  aella 

a 

great    product    for   a    lo»    price,    r  have 

ordered   from   other  coiopanlaa 

before   and   never  h«ve    I    got   a    product 

like   this   baforetfl 

Bryan    tiederapolui 

Thank   You 

273  W«>t    Bartiett    Rd 

Thank  You 

Lyndeo,    Waahlngotn   9fl2e4 

Thank  Youfl  1  r  •  t 

!1 l'!l  ' 

...nuF-sAin? 

ANY  5  FOR  $42.50  :  ANY  3  FOR  $27.00  :  ANY  1  FOR  $9.99  :  OUR  CATALOG  $.50 


SEARCH  -  Very  good!    Currently  the  rnosl  played  jame  In  the  office!   Try  this  one. 

ALIEN  PANIC  -  Climb  ladders,  dig  holes  and  drop  aliens  .  .  .  Quickly! 

KRAZY  KONG  -  Vou  have  to  climb  (o  the  top  but  this  cruy  mo«^key  Keeps  i&llinf  baxets!? 

VIKMAN  '  Sweep  up  dots  b«roie  montieri  m&p  you  up. 

QUIRK  >   Fun,  tun,  run.   Leawes  you  wanlinj  to  play  ajain  and  better  your  score.   Fast  Action. 

RESCUE  from  NUFON  *    Explore  lOO  (^K.  vie?!)    Rooms  avo>din£  monsters  and  lelepoUinf  bipeds. 

DODGE  CARS  -  Fast  fun  on  crowded  treeway.   This  colorful  f>anw  keeps  lop  5  &  compares  agamst  last  50. 

INVASION  -    Piotecl  eneffif  pods  from  bemj  iiolen  by  enemy  ships.  Simple  and  challengm^. 

GAMES  FOR  THE  "VIC  20" 

Registered  Trademark  COMMODORE  BUSINESS  MACH, 


WRITE 

nuFEKap 

P.O.  BOX  156 
SHADY  COVE,  OREGON  97539 

••SPECIFY  KEYBOARD  OR  JOYSTICK** 

OR  CALL  503-878-2U3  FOR 
MASTER  CARD.VISA  OR  C.O.D. 
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REM  AMORTIZE   — BY 
REM   AMIHAI  GLAZER 
REM  UNIV.  OF  CALIF. 
REM  IRVINE, CA. 92717 
DEF  FNR(X)=INT(100* 
/100 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 

PRINT 


X+.5) 


"  {CLEAR} {REV}AMORTIZE" 

"{03  DOWN } " 

"NO.  OF  PERIODS" 

(IN  MONTHS) " 
"N=  "; :GOSUB     63990 
"ANNUAL  %INTEREST  RATE" 


100 

105 

110 

111 
112 

113 


"AR="; :GOSUB 
MR=AR/1200 
PRINT  "PRINCIPAL" 
PRINT  "p=";  : 

990 

PMT= (P*MR) /(I- (1+ 


63990 


GOSUB  63 


MR) * (-N) 


PMT  =FNR(PMT) 

PRINT  "{02  DOWN}PMT=",         F 

NR(PMT) 

PRINT  "{DOWN}PRESS  RETURN  KEY" 

PRINT  "TO  CONTINUE  OR  STOP" 

GETA$:IF  A$=""  THEN  113 


PRINT  "{02  DOWN}" 

FOR  1=1  TO  N 

GET  A$:IF  A$="" 

0  140 

GET  A$:  IF  A$<>"" 

0  134 

GET  AS:IF  A$="" 

0  136 

RDUE  =FNR(P*MR) 

CUMR=FNR(CUMR+RDUE 

P=P-PMT+RDUE 

PRINT  "{REV}M0NTH="; 

PRINT  "  PRINCIPAL  =" 

PRINT  "  TOTAL  INT.=" 

PRINT  "  INT.  DUE   =" 

NEXT  I 

END 

63990  POKE    204,0:POKE      2 

63991  IF  A$<>CHR$(13)  T 
:GOTO        63990 

6  3992    PRINT    "     {WHT} " 

63993  PRINT  "G063996" 

63994  POKE  631,145: 
OKE633,   145:POKE634 
OKE    635,13 

63995  POKE  636,145: 
OKE638,   13:POKE198, 

6  3996  PRINT" {02  UP}": FOR 
INT"{BLU}  ":N 
INT" {03  UP}" 

63997  RETURN 


120 
130 
132 

134 

136 

140 
150 
160 

170 
180 
190 
200 
210 
220 


THEN  GOT 
THEN  GOT 
THEN   GOT 

) 


; FNR(P) 
;     (CUMR) 

;     (RDUE) 


07,0 :GET    A$ 
HEN    PRINT    A$; 


P0KE632,145:P 
,145:P 

P0KE637,145:P 
8  :END 

ZZ   =1T03:PR 
EXT: PR 


atari:  the  atari  800- 


The  MILES  PAYROLL  SrSTEM*  is  the  ticst  of  a  series  ot  ftusiness  soltware  tor  the 
Atari  800*.  Atari'  grapl^ics  anri  sound  have  been  greatly  utiiized  and  a  detailed  and 
comprehensive  manual  leads  the  user  step  by  step  enabling  a  person  with  little  ex- 
perience 10  easily  operate  the  entire  soltware  package 

•  Randan  access  file  organization  lor  last  updating  at  individual  records 

•Allows  various  payroll  periods 

•Calculates  and  prinis  payroll  checks  automatically 

•Monthly,  quarterly,  and  yearly  cumulative  totals  maintained  lor  each  employee 

•User-detined  workman's  compensation  classilications 

•Complete  reporling,  including  W-2  at  end  ol  year 

•User-delined  earnings  and  deductions  al  end  ol  year 

•Automatic  data  error  detection 

•Packaged  in  a  handsome  three  ring  binder  witli  diskettes  and  manual 


M 


To  order,  or  tor  more  inlormation: 


,    ,  MILES  COMPUTING 

US&       39*1  Owensmouth  Ave,  »202 


# 


Canoga  Park.  CA  91304 
(213)700-1156 


Special  iiitraducloiY  priM  S1T9  95,  Requires  3JK  and  two  Atari*  810  dijti  drtvei.  Piyminl  in 
U  S  tunds  required  willi  otinr  Add  S3  Dt)  stiipping/ttandtm^.  CalftDrnia  residents  add  i\  sates 
121   Dealer  inquiries  welcome 

'Atari  and  Alan  ettO  are  tiademarks  ol  Alan,  Inc 

#Miles  Computinq  and  Miles  Payroll  Syslsm  are  trademarks  al  Miles  Coinpulinq.  Canoqa 

Park,  Cahtoima   Mol  allilialed  witti  Atari.  Inc 


A  I   ;m » 

/  ■•MUX' 

ATARI     ( 3 

400  16K $319.00 

400YOURSto32Kor48K  CALL 

800<16K)  659.00 

410  RECORDER  84.00 

810DISK  DRIVE  449.00 

850  INTERFACE  169.00 

830  MODEM 149.00 

825  PRINTER 575.00 

481  ENTERTAINER  KIT ...85.00 

482  EDUCATOR  KIT 125.00 

483  PROGRAMMER'S  KIT 60.00 

484  COMMUNICATOR  KIT 309.00 

Prices  subject  to  change  without  notice. 
Shipping  extra.  No  tax  out  of  state. 
Ca.  residents  add  appropriate  taxes. 

WE  ARE  AN  AUTHORIZED  ATARI  SALES  AND 
SERVICE  CENTER 


COMPUTERTIME,  INC. 


P.O.  Box  216 
Kentfleld.  CA  94914 

CALL  TOLL-FREE  800-227-2520 

In  CaUromia  800-772-4064 
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The  Atari  permits  an  excellent  graphics  animation  tech- 
nique —  Player! Missile  Graphics.  Hoii'cver,  smooth  horiz- 
ontal niutiun  is  easier  to  achieve  than  vertical;  this  article 
shows  how  to  solve  this  problem  using  USR. 


No  Commotion 
Motion 


Tina  Halcomb 
Corrollton,  TX 


In  this  article  I  will  cover  a  fast  motion  routine  for 
Player/Missile  grapliics. 

The  Atari  has  a  built-in  hardware  register 
called  the  horizontal  position  register,  which  applies 
only  to  Player/Missile  graphics.  Wiien  the  value  in 
this  register  is  changeci,  the  Player/Missile  moves  to 
it's  new  position.  If  you  were  to  change  the  ntmiber 
coniinuouslv  by  small  amounts  (such  as  in  a  piogram 
loop)  you  can  obtain  a  smootli,  sweeping  motion. 

Unfortunately,  there  is  not  a  register  available 
to  us  that  pertains  to  the  vertical  position  of  the 
Player/Missile.  Vertical  movement  can  be  achieved 
easily,  however,  by  adjusting  tlie  RAM  which  rep- 
resents this  position.  In  routines  that  I  have  used  in 
the  past,  the  Player/Missile  image  was  erased  from 
the  old  position  and  redrawn  in  the  new  position. 
This  technique  works  fine;  liowever,  any  time  you 
draw  a  picture  you  have  lo  define  its  shape.  This 
means  that  for  each  different  shape,  you  need  a 
separate  drawing  routine.  Moving  an  image  in  this 
manner  also  produces  a  crawling  effect. 

I  foiuid  that  by  rotating  all  256  bytes  of  the 
Player-Missile  directiv  in  memory,  the  movement 
looked  mucii  like  tlial  of  the  lif)rizontal  move.  And 
since  we  are  moving  all  256  bytes  of  the  image,  the 
shape  is  not  important, 

A  program  of  thi.s  nature  written  entirely  hi 
BASIC  would  run  very  slow,  and  there  woidd  be 
no  advantage  to  it.  If  I  had  attempted  to  write  this 
program  in  assemblv  language,  it  would  be  obsolete 
before  it  was  finished. 

The  USR  function  in  the  Atari  allows  you  to 
add  assembler  subroutines  to  yoin-  BASIC  pro- 
grams. By  using  this  ftuiciion  I  was  able  to  draw 
the  Player/Missiles  with  BASICS  and  move  them 
with  my  assembler  routine.  Line  90  of  the  BASIC 


program  shows  the  parameters  that  the  USR  func- 
tion operates  from.  The  first  ninnber,  1536,  is  the 
address  of  the  Assembly  language  routine.  The 
second  number  is  the  actual  Player/Missile  number. 
The  third  and  fourth  numbers  are  the  X  and  Y 
offsets  (or  how  far  you  want  to  move  the  image), 
respectively. 

In  Player/Mi.ssile  grapliics  RAM  positioning, 
the  fust  section  of  RAM  is  unused.  I  he  si/e  of  the 
unused  or  "free"  RAM  area  is  dependent  upon  the 


Figure  1. 


FREE  MEMORY 


00 
01 
02 
03 
04 
OS 
06 
07 
08 


255 


END 
NEW  START 


\K 


Figure  2. 

FREE  MEMORY 

00 
01 
02 
03 
04 
05 
06 
07 
OS 


255 


00 
01 
02 
03 
04 
05 
06 
07 
08 


PM 
IMAGE  MEMORY 

OLD  START 


255 


END 


PM 
IMAGE  MEMORY 


00 
01 
02 
03 
04 
05 
06 
07 
08 


255 
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line  resolutionn  that  you  choose  to  use.  For  the 
purpose  of  this  program,  I  will  discuss  single  line 
resolution.  But  hear  in  niinct  thai  the  same  program 
can  he  used  for  doLil)!e  line  resolution  with  a  few 
minor  adjustments.  So  we  have  768  hytes  of  free 
RAM  at  the  top  of  our  PMBase  and  the  allocated 
RAM  area  for  each  pla\  er  i.s  256  bytes. 

To  move  the  image  I  reposition  the  entire  256 
bytes,  with  respect  to  the  Y  offset,  into  the  free 
RAM  space.  For  example,  ii  the  \  offset  is  seven, 
then  byte  zero  of  the  player's  present  memory 


location  is  moved  to  byte  seven  of  the  free  memory. 
This  continues  until  byte  255  of  the  player  is  moved 
into  byte  six  of  tlie  free  memory  and  the  rotation  is 
conipiele.  Figinc  I  illustrates  how  this  is  done. 

At  this  point  the  image  is  tratisferred  byte  for 
byte  back  to  its  original  memory  location  (Figure 
2.),  and  the  Flayer/Missile  image  has  swiftly  moved 
into  its  new  screen  position. 

With  the  speed  and  flexibility  piovided  by  this 
assembly  language  subroutine,  you  can  write  com- 
plex Player/Missiie  programs,  all  from  BASIC. 


Program  1. 

ftSSEMBLV  LHHGUflGE  SUBROUTINE 


00CB 
00CD 
00CF 

msDS 

0000 
0600 

0601 

0603 

06  y  5 

0606 

9607 

0609 

06WB 

660D 

06QF 

0611 

0613 

0616 

061? 

0619 

06  IP 

061E 

061E 

0620 

0622 

0623 

0624 

0625 

0623 

062B 

062C 

062D 

862E 

0630 

0632 

0634 

0636 

0638 
063fi 

063C 

063D 

063F 

0641 

0642 

0644 


6S 

Cy03 

D054 

6.9 
68 
F04E 

C905 
B04fl 

R000 

34CB 

84CD 

fiC6006 

CS 

S4CE 

IS 

08 

6D6006 

6903 

85CC 

68 

68 

IS 

796196 

996106 

6.8 

68 

fl8 

F01B 

84D0 

0800 

BiCB 

S4CF 

04  D0 
91  CD 

CS 

34D0 

PI4CF 

C8 

D0F0 

BICD 


10 
20 
30 
40 
50 
60 
70 
80 
90 

0  1  00 

8110 

0120 
0130 
0 1 40 
0150 
0160 

8170 
8180 

0190 

8200 

0210 

0220 
0230 
0240 
0250 
0260 
0270 
02.S0 
0290 

0300 
0310 

0320 
0330 

0340 
0350 
0360 
0370 
9380 
8390 

0400 
0410 

8420 
8430 
0440 
0450 


POINT 
FREE 
OLD 
NEW 

3TPRT 


BEQ 
STV 
LDV 

riO'-JE    LDO 

STV 

LDV 
STO 

IN'-.' 

STS-' 

LDV 

INV 

BHE 

CHRHGE  LDH 


fCB 
*C:D 
$CF 
$D0 
$680 

#$3 
ERRCiR 


PLO 

CHP 

BHE 

PLO 

PLR 

BEQ 

CNP 

BijS 

LDV 

STV 

STV 

LDV 

INV 

STV   FREE+l 

CLC 

TOV 

HDC 

HDC 

STH 

PLH 

PLO 

CLC: 

ODC 

STO 

PLO 

PLO 

TuU 


ERROR 1 
#$5 
ERROR 1 

#*00 

POINT 

FREE 

PMBfiSE 


PMBflSE 

#$3 

POIHT+1 


GET  #  OF  PHROriETERS  IN  USR 
SHOULD'  BE  3 

GET  PLOVER  #, THROW  OURV  1ST  BVTE 

HO  PLOVER  0 

HO  PLOVER  GREOTER  THON  5 


SET  UP  FREE  POINTER 

USING  PMBOSE+256  FOR  FREE  MEMORV 


GET  STORT  OF  MENORV  INOGE  FOR  THIS  PM# 

OCjD  in  UNUSED  riENORV 

PUT  IT  IN  POIHTER 

GET  THE  X  OFFSET,  THROW  OUflV  FIRST  BVTE 


PMX-1,V 

PMK-1,V   PUT  IT  IN  THE  X   REGISTERS 

GET  THE  V  OFFSET.  THROW  OWflV  FIRST  BVTE 


RETURN    IF  0  SKIP  THIS  SECTION 

NEW       USE  V  TO  ODD  OFFSET  TO  NOliE 

#*00 

c:pOIHT>,V  GET   BVTE   OF    IMOGE 

OLD 

HEW       GET  OFFSET 

c:FREE>.V   put  BVTE  IN  FREE  WITH  OFFSET 

RDUONCE  OFFSET 
NEW 
OLD 

ODUOHCE  POINTER 
NOUE 
CFREEJ^V  MOUE  RERRRRNGED  IMAGE  BOCK 


the  battle  for  the  moons  of  Jupiter 


Blast  your  way  through  the  alien  mine 

fields!  Defend  the  moonbases  from  an 

attacking  alien  armada!  It  won't 

be  easy.  To  win  you  will  need  to 

mount  a  heroic  assault  on  the 

alien  mother  ship. 

Moonbase  lo  combines  three 
exciting  arcade  adventures  in 
one  exciting  game.  The  machine- 
language  program  by  John 
Konopa  uses  advanced  graphics  and 
sound  effects.  Action  is  fast  and  exciting  — 
varying  levels  of  skill  required  to  go 
fromone  part  of  the  game  to  the  next. 


AETOHO 
«50fTVM& 


BEYOND  software's  arcade- 
adventures  are  the  next  generation  in 

computer  games  for  the  ATARI® 
computer.  A  voice-activated 
program  will  help  you  meet  and 
overcome  the  challenge  — it  may 
be  an  alien  invasion,  a  fiendish 
murderer  preying  on  a  country 
village  or  a  treasure  trove  buried 
deep  in  the  shark-infested  sea. 

Moonbase  lo  is  available  at  fine 
computer  dealers.  Or,  directly  from  PDI 
for  $29.95  plus  $2.00  shipping  and 
handling. 


Requires  24K  ATARI®  computer  with  disk  and  cassette. 
Cassette  version  available  soon. 


Program  Design,  Inc.,  1 1  Idar  Court,  Greenwich,  CT.  06830    203-661-8799 

ATARI""'  is  a  rL-gislcrtd  trademark  of  Atari,  Inc. 
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0646 

0648 

0649 

064E 

WARE 

064D 

0650 

0653 

0654 

0656 

0657 

E 

0659 

HERE 

0650 

065B 

065C 

065D 

065F 

0660 

066 1 

06-62 

8660 


91CB    0460         STfl   ( POINT >.V 

C:&     0470         INV 

D0F9    04SG         BUE      CHRhJGE 

R005    0490  RETURN  LDV   #te5 

REiilSTER 

B96106  0500  PUT     LDP   PMX-1/t' 

99FFi::F  0510        STfl   53247. V 

Sy     0520         C'EV 

D0F?    0530         BNE   PUT 

60     0548         RTS 

0902   0550  ERROR  1  LDfi  MB2 


WRITE  THE  X  POSITION  REGISTER  TO  THE  HRRD 


fl8 

68 

€"3 
88 

D0FB 
60 


0560  ERROR   ThV 


GO  EiflCK  TO  BRSIC 

ONLY  2  ITEMS  LEFT  OF  STOCK  IF  ENTERED  HER 

fl  HOLDS  #  OF  ITEMS  ON  STOCK  WHEN  ENTERED 


0570 
0530 
0590 
06€iO 

0610 

8620 

0630 
9640 
0650 


PULL 


PMBOSE 

TEMP 

FMX 


PLH 
PLR 
DE';' 
BNE 
RTS 


.  END 


PULL 

■+■ 

*+l 

++2 


PULL  TWICE  FOR  EOCH  ITEM 


STfiCK  IS  RESTORED,  GO  BOCK  TO  BASIC 
CONTfilNS  MSB  OF  NEMORV  FOR  PMGROPHICS 

5  K  POSITION  REGISTERS 


Program  2. 

I  REM  LOAD  ASSEMBLY  mjll\€  H-fTO  MEflJRY 

4  GRAPHICS  0 

5  RtSTORE   lie 

6  B=15>M=€i 

7  FOR  L=B  TO  B+lSy 

8  PaD  H  =  I=I+ft 
S  F-OKE  L.A 

10  hEXT  L 

II  IF  1013399  T}EH  P-RIMT  "CHECK  DATA  ST 
ATEMEf-rrS  FOR'  ERRORS"  ■•STOP 

15  SETCOLOR  2,.^J,0  =  Y=4S 

19  mi  CfLCULftTE  ADDRESS  FOR  PLH'i'ER-hlSS 
ILE  GRAF'HICS 

20  H=PEEK(106>-16^POKE  54279. ft^PuKE  1632 
^A:phBASE=25b:*:H 

30  FiJKE  559. 62 : POKE  53277.3 

49  F:EM  CLEAR  OUT  PH  MEMijRY 

50  FOR  I=Ft1BASE+l024  TO  FtSASE+2048  ^  POKE 
LO^JCXT  I 

60  F-OKE  704..  21S  =  POKE  795 ..85  =  POKE  70b..  45  = 
Pa^;E  707..  120 
65  F^STORE  80 

69  REn  SET  SmPES  OF  PLAYEFiS 

70  FOR  I=Ft©ASE+1024+Y  TO  FtBASE+102"8+Y^ 
READ  A = POKE  I..A  =  f€XT  I 

71  RESTORE  SI 

75  fm  I=Ft1BASE+1288+Y  TO  FtBASE+12b'fc:+Y  = 
l^AD  H=PUKE  LH  =  h£yT  I 

76  F£STOF:E  S2 

77  FOR:   I=PnBASE+153S+Y  TO  PriE;HSE+1542+Y  = 
READ  A^FiJKE  I..A  =  ^€XT   I 

78  RESTOF^E  S3 

79  FOR  I=Ft1BHSE+1792+Y  TO  Ft1EiHSE+1798+Y  = 
F^AD  A=POKE  I..A  =  t€Xl    I 


80  DATA  153. 189/255.  l&i..  153 

81  DATA  255. 255. 195i. 219. 195. 255. 255 

82  DATA  16.8..4.2'55.4.8.16 

83  DATA  24.68.126.255..  126. 60.. 24 

89  FBI  CALL  ASSEMBLY  ROUTUC 

90  FOR  X=l  TO  8^0  =  C=lt3R(  B.  1.2.2;-  =  C=USR( 
B.  2. 254 . 2 )  =  C=USR'(  B.  3. 1 .  255 )  =  C=USR<:  B.  4  /2'5 
5.2'55>  =  t€XT  'A 

100  tjOTO  90 

1 10  DATA  104. 2-Sl .  3. 2m. 84. 184. 104. 240. 78 
/201 . 5. 176.74. 160.0..  132.2'03. 132. 2'05. 172. 
96.  b.  200. 132. 206.24. 168 

111  DATA  109.36.6. ia5.3. 133.204. 104.104. 
24. 121.97.6. 153.97.6. 104. 104. 168.240.27. 
132.2-^.  160. 0.177. 203. 132. 2'07 

112  DATA  164. 288. 145. 205. 200. 132. 298. 164 
.  207. 200. 208. 240. 177. 2-05. 145. 2&3. 200. 208 
.249. 160. 5. 1£5. 97. 6 

113  DATA  153. 255.207. 136.20"S.  247.96. 169. 
2.168. 194,104. 136. 2*08. 2*51. 96. 0.0. 0.0. 0.0 1 
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THE  WOHD  PROCESSOR  TOR 

ffTfi^X  40Q/8QQ 

WITH  CASSETTE  DRIVE 

ACCU-WRITE  IS  FOR  USE  WITH  THE  ATARI  40O  800 
COMPUTER  AND  THE  EPSOM  MX-SO  PRINTER  FULL 
DOCUMENTATION  ALLOWS  USER  MODIFICATIONS 
TO  SUPPORT  OTHER  PRINTERS  AND  COMPUTERS 
THE  SUGGESTED  RAM  IS  32K, 

ACCU-WRITE     FEATURES  INCLUDE: 

ON  SCREEN  CORRECTIONS  AUTO-CENTER  TITLES 

INSERT.  DELETE  LINES  LINE  COUNTER 

OUTLINE  FORMAT,  PARAGRAPH.  SUBPARAGRAPH 

FULL  DOCUMENTATION  &  CASSETTE  -  -  $49.95 

VISA  AND  MASTER  CHARGE  ACCEPTED 

CALL  (504)  361-8594 

DREAM  PRINT  HOMES  INC  SUITE  705 

1700  STUMPF  BLVD  GRETNA.  LA.  70053 
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Learning  With 
Computers 


Glenn  Kleiman  and  Mary  Humphrey 
Teaching  Tools:  Microcomputer  Services 
P.O.  Box  50065 
Palo  Alto  CA 94303 


Preschool  Computing 

Several  IViend.s  ofOiirs  lecenil)  used  computers 
lor  the  lirst  lime.  After  we  helped  them  get  started, 
they  enjoyed  themselves  and  were  eager  to  do 
more  with  the  computer.  They  also  had  many 
comments,  both  positive  and  negative,  about  the 
programs  they  used.  This  is  all  very  familiar  -  most 
people  we  have  introduced  to  computeis  have 
responded  in  the  same  way.  The  difference  is  that 
these  particular  friends  are  between  two-and-a-half 
and  five  vcars  old. 

Personal  computers  can  be  progranmied  to 
present  lessons  and  games  which  encourage  child- 
ren's learning  of  such  things  as  color  names, 
numbers,  letters,  vocabulary,  and  perceptual  skills. 
While  using  computers  in  these  ways,  children  also 
take  their  first  steps  towards  computer  literacy. 
They  realize  that  computers  are  an  integral  part  of 
the  world,  and  they  learn  about  the  keyboard,  the 
cursor,  disks  and  other  aspects  of  computer  use. 
We  find  children  to  be  far  more  comfortable  playing 
with  computers  than  are  most  adults. 

Programs  For  Preschoolers 

A  lumiber  of  available  programs  are  suitable  for 
preschool  children.  Some  of  these  programs  are 
designed  for  children  to  use  by  them.selves  (once 
they  are  helped  to  start),  others  are  for  two  or 
more  children  to  use  together,  atid  others  are 
designed  for  three  way  interactions  among  child, 
adult  and  computer.  The  programs  all  use  graphics 
and  minimize  the  need  for  reading.  Some  also 
make  good  use  of  sound.  Many  of  the.se  programs 
explicitly  teach  certain  things,  others  are  designed 
for  the  child  to  explore  and  create.  The  following 
programs  are  our  young  friends'  favorites. 

Hinlgc  Podge  (for  Apple  computers,  from 
Dynacomp,  Inc.  1427  Monroe  .Xve..  Rochester,  NY 
14618).  The  instructions  accompanying  this  pro- 
gram describe  it  as  a  "surreptitious  learning"  pro- 
gram. When  any  key  is  pressed,  a  .song,  animation, 


or  picture  related  to  the  key  is  presented.  Press  A 
for  an  apple,  B  for  a  bear,  C  for  a  cat,  D  for  a  dog 
and  so  on.  Some  keys  result  in  more  elaborate 
displays.  Press  F  and  a  fariri  is  shown.  "Old  McDo- 
nald Had  a  Farm"  is  played  and,  at  the  appropriate 
time,  an  animal  appears  -  a  different  animal  each 
time.  Press  U  and  steps  appear,  a  marker  moves  up 
the  steps  while  tones  going  up  the  scale  are  played. 
Press  ?  and  the  alphabet  song  is  played,  with  each 
letter  appearing  in  turn.  The  numbers  1  through  8 
each  play  a  musical  note  and  show  that  note  on  a 
staff.  Zero  turns  the  numlier  keys  into  a  miniature 
piano  so  children  play  their  own  tunes.  Other  keys 
result  in  displays  illustrating  addition  facts  and  the 
concepts  of  smaller  and  bigger.  This  program  is 
packed  with  easy  to  use  educational  features  which 
can  entertain  a  child  for  some  time. 

AbovelHehwILefllRiglil  (for  .Vi^pie  computers, 
from  Advanced  Learniivg  Technologv,  Inc.,  4370 
Alpine  Road,  Suite  201 ,  Portola  Vallev,  OA  94025). 
This  set  of  programs  teaches  the  concepts  given  in 
its  title.  One  program  is  on  above  and  below,  one  on 
Icf'l  and  right,  and  one  on  all  four  terms.  Each  pro- 
gram follows  a  similar  sequence.  For  example,  to     " 
use  the  Above/Below  program  a  blue  bar  (provided 
with  tlie  programs)  is  placed  across  the  keyboard, 
dividing  it  into  twt)  sections,  one  for  (thove  and  one 
for  below.  The  program  begins  by  showing  a  horiz- 
ontal blue  line  across  the  middle  of  the  screen.  In 
the  fust  part  of  the  program  the  child  can  [jress 
any  key.  Pressing  a  key  above  the  blue  keyboard 
divider  results  in  a  colored  bar  appearing  above 
the  blue  line  on  the  .screen.  Pressing  a  key  below 
the  keyboard  divider  results  in  a  colored  bar  Ijelow 
the  blue  line  on  the  screen.  Tones  play  each  time  a 
key  is  pressed.  In  the  second  part  of  the  program 
the  child  is  shown  an  incomplete  colored  bar  either 
above  c^r  below  the  blue  line.  Pressing  an  approp- 
riate key  completes  the  l)ar.  The  next  two  parts  of 
the  program  are  similar,  but  two  boxes  are  shown 
on  the  screen,  one  above  the  other.  Pressing  keys 
causes  either  the  upper  or  the  lower  box  to  change 
color.  In  the  final  part  of  the  program  a  colorful 
picture  is  created  and  the  coloi  s  change  in  response 
to  tlie  child's  key  presses.  Keys  above  the  divider 
cause  a  change  in  the  top  half  of  the  picture,  keys 
below  the  divider  cause  a  change  in  the  bottom 
half.  This  progiam  usescolois.  music  and  pretty 
pictines  to  hold  the  child's  attention. 

Humble  Games  (for  .A.pple  computers,  alscj  from 
Advanced  Learning  Technologv,  see  address 
above)  is  a  set  of  six  programs  for  begiiniing  number 
skills.  The  first  program  is  a  Ciuess  My  Number 
game,  suitable  for  older  preschoolers.  A  ninnber 
line  appears  with  the  numljcrs  zero  to  five.  4  he 
child  guesses  a  number,  anci  is  told  whether  his 
guess  is  less  than,  greater  than,  or  equal  to,  the 
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actual  number.  The  child  continues  until  the  correct 
number  is  guessed.  Then  a  marker  on  tlie  number 
line  Hashes,  music  plavs,  a  large  colored  number 
appears,  and  the  corresponding  number  ol  beeps 
play.  The  other  games  involve  two  dimensional 
grids  and  other  things  more  suitable  for  older 
children.  Like  Above/Beiovv/Left/Righl,  the  Bumble 
Games  have  some  of  die  prettiest  screen  displays 
we  have  seen. 

LeUrrs  find  Numbers  (for  PET  compiuers,  from 
Teaching  fools:  Microcomputer  Services,  P.O. 
Box  50065,  Palo  Alto,  9430.^).  This  program  pro- 
vides piactice  in  matching  and  fill-in  drills  with 
letters  and  numbers.  When  matching  is  chosen, 
large  letters  or  numbers  (created  with  PET  graph- 
ics) appear  on  the  top  of  the  screen.  The  child 
presses  the  matching  letters  or  numbers  on  the 
keyboard.  C-orrect  answers  result  in  smile  faces, 
incorrect  answers  in  an  X  and  another  try.  When 
fill-in  practice  is  chosen,  a  sequence  of  letters  or 
numbers  with  one  missing  appears.  The  child  is  to 
type  the  missing  one.  Pressing  the  question  mark 
key  provides  hints.  Ihe  first  hint  is  a  displav  of  die 
alphabet  or  digits,  the  .second  hint  changes  the  area 
of  the  answer  to  reverse  field.  There  are  a  niunber 
of  options  It)  be  set  by  an  adult,  such  as  whether 
upper  case  letters,  lower  case  letters,  or  numbers 
are  displayed,  how  many  practice  sets  are  given,  and 
how  many  letters  or  numbers  appear  in  each  set. 

Frog!  (tor  PET  comptiters,  from  Ckirsor  #19, 
The  Code  Works.  Box  550,  Goleta,  CA  931 16). 
This  is  a  playful  program  which  is  enjoyed  by 
people  from  age  two  on  up.  We  know  a  three-year- 
old  who  calls  all  computers  "Froggy"  since  he  played 
this  program.  Froggy  captures  bugs  and  makes 
terrific  sounds  each  lime  he  gets  one.  The  player 
controls  Froggy  by  pressing  keys  on  the  number 
pad.  The  1  to  9  keys  form  a  3  by  3  square.  The 
higher  up  on  the  square  you  press,  the  higher  up 
Froggy  jumps.  The  more  to  the  right  you  press, 
tlie  longer  Froggy "s  tongue  extends.  Vou  do  not 
need  to  know  the  numbers,  just  the  location  of  the 
key.  The  bugs  keep  moving  (you  can  set  the  speed) 
and  you  nuist  catch  ihcni  quickly  enough  to  prevent 
Froggy  ftom  starving.  Very  young  children  easily 
learn  which  keys  inake  something  happen,  and  can 
understanfl  how  to  get  Froggy  to  jump  higher. 

Priiil.sil  (for  the  PET,  trom  Cursor  #24,  see 
address  above),  rhis  program  lets  the  child  create 
pictures.  The  child  can  select  any  of  the  graphic  or 
alphanumeric  symbols  on  the  PET  by  simply  pressing 
tiie  appropriate  key.  The  symbol  can  be  changed  at 
any  time,  and  even  re\erse  field  characters  can  be 
used.  I'he  symbol  is  llien  plotted  on  the  screen 
using  the  number  pad  to  control  the  movement  — 
the  direction  of  movement  corresponds  to  the 
position  of  the  key  on  the  number  pad.  If  you  have 


a  printer  with  PET  graphic  symbols,  the  entire 
picture  can  be  printed.  Children  enjoy  creating  a 
picture  and  being  able  to  change  it  easily.  We  were 
told  by  one  child  that  it's  nnich  Ijctter  tlian  trying 
to  draw  and  erase  with  a  pencil.  PE  F  graphics 
make  it  possible  to  create  many  interesting  displays, 
and  children  especially  enjoy  getting  a  printed 
copy  of  their  work. 

Music!  (for  the  PF  F.  fiom  Cansor  #20,  see 
address  above)  ttnns  the  PE4'  itito  a  one  octave  toy 
piano.  Older  PETs,  which  do  not  have  built-in 
speakers,  need  a  CB2  sound  add-on  to  use  this 
program.  The  child  presses  a  key  to  ))lav  a  note, 
and  have  it  shown  on  a  staff  on  the  screen.  The 
length  ol  the  note  is  determined  by  how  long  the 
kev  is  held  clown.  The  child  can  create  a  tune.  pla\' 
it.  change  it.  and  .save  it  on  tape.  This  program 
makes  it  [)ossii)le  for  young  children  to  play  with 
music,  create  their  own  tunes,  and  learn  .something 
about  musical  notation,  without  lirst  learning  to 
play  an  instrument. 

Some  Principles  Of  Software  Design 
For  Young  Children 

We  have  seen  many  programs  designed  lor  young 
children  in  addition  to  tho.se  described  above.  In 
our  opinion  and  the  opinions  of  children  we  have 
(»bserved,  the  programs  described  are  among  the 
best  available.  WHiat  makes  them  better  than  the 
others?  There  are  many  important  considerations 
in  designing  good  educational  software.  Special 
care  is  needed  in  programs  for  young  children 
since  they  cannot  compensate  for  a  program's 
shortcomings  as  well  as  older  people,  and  can 
become  conlused  or  distracted  easily.  Six  piinciples 
ol  sol  t ware  design  we  regard  as  especially  important 
in  programs  for  yoimg  children  are  discussed 
below.  Although  the  programs  we  have  described 
follow  these  principles  for  die  most  part,  all  the 
programs  could  be  improved.  As  all  software 
designers  agree,  there  is  no  such  thing  as  a  perfect 
program. 

Make  the  program  easy  to  get  started.  For  example, 
the  Above/Relow/Left/Righl  program  starts  with  a 
simple  four  choice  menu  in  which  each  choice  is 
described  by  a  colorful  picture.  This  makes  it  easy 
for  yoimg  children  to  select  the  option  thcv  want. 
Fhe  Letters  and  Numbers  program  requites  an- 
swering a  series  of  questions  and  .so  must  be  set  up 
by  an  adult. 

Make  it  easy  for  the  child  to  understand  how  his 
actions  cause  things  to  happen.  Children  iearn  by 
realizing  the  relationship  between  what  ihev  do 
and  the  resulting  action  of  the  computer.  For 
example,  a  child  using  the  Hodge  Podge  program 
will  not  learn  to  associate  A  with  apple  until  he 
realizes  that  an  apple  appears  each  time  he  presses 
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Now  Selling  Atari®,  PET®,  TRS-80®  Software 
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Atari " 

Compu-Math  Oecifnals  ifliskj                S3995now  $39.14 

Comp  MagicKayD&ldisS^I                        534  9B  no*  ^30. 74 

Ah  BaUa  &  40  Thieves                         i32  95  now  $3S.«4 

Arcade  •  GhosI  Hunter  (cass  I           .329  95  now  i3£.M 

Arcade  ■  Ghosl  Hunter  (disk)               S^d  95  now  $30. T4 

Comp  Magic  Kayos  (cass  (                  S3J  95  now  $30.74 
EpyKC^us^lC^urT3b^e  Chomp 

icasserieordtskl                                >29  95  rto-  $aA.34 

Creative  ATCicass  I                         5ii95no«  $10.44 

Mouskattack                                               539  95  now  $3S.14 

Trio  Mem  Step                                        339  95  now  $3S.14 

Poke/ Solitaire  (cass  )                              5U95now  $13.74 

GomqkLi  i.cass  J                                     ;i9  96not«  $16.94 

ReversMcass  )  _                                     St9  95  now  $14.04 

Cypher  BowUcass,  I                               S29  95  now  $13.44 

Rescue  at  Rigei  (cass  i                      i29  95  now  $11.44 

Star  Warrior  (cass  )                               &39  95  now  $33.94 

Invasion  Orion  icass  ^                           S24  95  now  $11.14 

Dalestnnesol  Ryn  [cass  )                     319  95  now  $1fr.94 

Cohllicl  2500  icass  J          .                    315  00  now  (11.74 

Empire  of  the  Overmind  Idtski              S35  00now  $1*.*4 

Tarhtics  tcass  )                                      32-1  00  now  $10.44 

Alan    Mailing  List  lOiski                         52J  95  now  $11.34 

Alan  ■  Character  Generator  (disk)       Si9  95nc>w  $16.04 

Texl  Wizard  (disk) 399  95  now  $84.44 

Atari  ■  Character  Gen.  (cass  I     .         515  95  now  $13.54 

Le  Stick                                                       S39  95  now  $33.94 

Checker  King  icass  )                             519  95  now  $16.94 

MicroChrjss  [ca&s  1                                519  95  now  $16.94 

Survival.  Aflventure  (disk)                       524  95  now  $11.34 

3  DSupergraph(C5lO(5k|              ,         339  95  now  $33.04 

3D  Supergraphrcs  (caSS.l 339  95  now  $33.04 

Mind-eogg(er3  I  (d(S((| S1995n<!w  $16.04 

Mind-Bogg(ers  Ucass  J -.       315  95  now  $T3.54 

VersaWriter  Graphics  Table!                 5300  00  now  $334.44 

HiddenWords                                51750now  $13.44 

Spalial  Relations                317  50  now  $13.44 

Word-ScramOle  3l  5  00  now  $  13.34 

Preschool  Fun SI  5  00  now  $13.34 

Fastgarnmon  [cass  ) ,.     Sl995now  $16.94 

AssemDIer  (CaSS  1             324  95  now  $11.14 

6502  Disassembler  (cass  )        .,       S1 195  now  $10.14 

6502  Disassembler  (diskl     514  95™™  $11.64 

Tank  Trap  (cass.  I        —      sii9SnDw  $10.14 

Tank  Trap  (disk) S14  95now  $11.64 

Tan  Trek  (cass.) si  l  96  now  $10.14 

QS  Forth  (disk)  ...    S79  95  now  $67.94 

Starbase  Hyperion  (diski                     S22  95  now  $19.44 

Name  That  Song  (cass  J               .         51.1  95  now  $11.64 

Jaw  Breaker  [disk)                                 529  95  now  $13.44 

Pornopoly  [disk)                                     529  95  now  $15.44 

The  Broker  (CC()  (disk) S99  95  now  $04.94 

Super  Modem  Pak(CCI)  (disk)  .. .      S49  95  now  $41.44 

Atari- SnulllCCI)  (disk) 329  95  now  $33.44 

Ulilily  Man  [CCI]  (disk)  =99  95  rmw  $04.94 

TankticS  [cass) 324  00  mw  $10.44 

FantasylaniJ  (disk) 359  95  no-  $30.94 

Empire  of  the  Overmind  (cass.)      .       330  00  no-  $13.44 

Bridge  2  0  (cassi           517  95  no-  $13.14 

Nominoes  Jigsaw  (cassi 517  95  now  $13.74 

Intruder  Alert  (cass)   .   .                    316  95  now  $14.S4 

Alpha  Fighter  idisk;         siB95now  $16.64 

Compu-read(disk)           S29  95now  $13.44 

Letter  Per1ect[disk| S15000now  $117.44 

Sammy  Sea  Serpent  Icass  )  PD(         Sl6  95  now  $14.34 

Cnbbage  [Thesis)  (cass.) SISOOnow  $13.34 

KrOSS  N  Quotes  PDI  (cass  J    ..     .          S1696now  $14,34 

star  Raiders  (cart  I     539  95  now  $33.94 

Stock  Charting                                           524  95  now  $11.14 

321  Alan- Satan  (CDS) (disk)  $33.94 

322  Alan  •  Safari  (CDS)  (cass  I  $13.44 
Compulation  (Thesis)  (cass  I                SI  5  00  now  $13.94 


Order  by  Phone 

800-344-5109 

Calif.  800-692-4146 

Foreign 

(209)992-5411 


Pet^ 

AVALON  HILL  GAME  COMPANY 

Bi  Nudear  BortiDef  icas5  i  h^5  00  ^0- 

Mtj.vsy  Campaign  .cass  :  ii5  00  f>oi«. 

No  Aiianiic  Convoy  flaider  ica5S  I  Si5  now 

Nuke'.vai"  icass  1  Si5  00  now 

Conflict  2500  icass  i  h\500now 

Planet  Mners  icass  »  515  00  now 

Computer  Acquire  icass  1  520  00  new 

LQ't)!i  of  Karma  .cass  1  520  OO 


TRS-80' 


UMIKiadieCneckers 
urvll  Star  Wars 
UMI  AMOK 
UMI  GiobDier 

Teacher  s  Pet  idiSH) 

Teacher  s  Pet  (cass 

Vaults  otZunchldiSk) 


vrc  sorrwABE 


S7  95  now 
51(5  95  now 
518  95  now 
529  95  now 


;iB95no- 

il4  95  now 
l?i,  95  now 


EPYX 


i49  95  r 


Introductory  3-Pack  idisk 

iRescue  Morlocs  and  Date5ton.isi 
Rescue  at  Rigel(  cass  1  i29  95  no- 
Temple  o(  Apshai  (cass  i  S39  95  no* 
r^elltire  Warnor  icass  i  S39  95  now 
Slarlleel  Orion  icass  l  S?-J  95  now 
Invasion  Orion  (cass  I  5?4  95  now 
Morloc  s  Tower  icass  I  519  95  now 
Datestones  ol  Ryn  icass  i  S19  95  now 

PERSONAL SOFTWAHE 

Cliecker  King  icass  i  519  95  now 

Gammon  Gamoler  icass  l  519  95  now 

Bndiie  Partner  (cass  !  3l995now 

Time  Trek  (cass  )  319  95  now 

UNtTED  SOFTWARE  OF  AMER<CA 
K  HAM  I  disk  I  i99  95now 
Super  KP.AI^  [disk  I  51 75  CO  no- 
Request  (disk  I                  5235  00  now 

Thinker  idiSk>  5495  00  now 

space  Intruders  (cass  I  519  95 
All  MICRO  ED 

VIC  SOFTWARE 
Addc:t;ri  Missile  Commander 
Channel  Vic  Data  Logger 
MMA  Star  Command 
TIS  Base  Programming  I 


$11.66 
$11.66 
$11.66 
$11.66 
$11.66 
$11.66 
$14.96 
$16.96 

$6.a6 

$I4.M 
$16.66 

$11. a6 

$1*.»6 
$13.M 
$19.16 

$3«.9T 

$13.47 
$13.36 
$33.46 
$11.16 
$11.16 
$16.86 
$16.97 

$16.86 
$16.86 

$16.86 
$16.86 


$84. 9T 
$133.96 
•mw  $191.17 
now  $410.77 
row  $16.86 
19%  Off  Lilt 

$1».«« 
13.16 
$8.96 

$17.46 


Apple' 


See  full  page  of  Apple  products  elsewhere  n  this 
magazine 
Gorijoii  539  95  now  $33.99 
Word  Slar  5375  00  now  $189.00 
MailMeiije  5125  00  now  $106.19 
Suaoi  Son  5200  00  no-  $169.99 
Wufstol  Huntington  Computing  _ __ .$19.1 


N'bdieEirsress 
SotI  PomAdventuie 
Time  Loia 
French  Hangman 
Aiicia-Sp  bilingual  reader 
HAH  Stock  Trader 
Grow  iCIA] 

AiiEdu-Ware 

VersaCalc 

Hebrew 

All  Serendipity 

AllSinjS 

Win  at  the  Paces 
Disk  Prep 
RLE  Chip 


$11.99 
$13.39 
$13.39 
$13.39 
$13.39 
$161.49 
$31.49 


512  95  now 

329  95  now 

529  95  now 

529  95  now 

529  95  no- 
5190  00  no* 

535  00  r- 

10%  OH  list 
5100  00  now      $84.99 

560  00  now  SS0,»9 
10%  OH  till 
IO%OH1.I>< 

519  95  no-      $44.89 

.~25QOno-      $31.19 

^CiO  00  now       $50.99 


We  mainlain  a  huge  inventory  ol  software  for  Appte  and 
tiardware  Call  us  toll  free  lor  the  latest  programs  We  also 
stock  a  large  supfily  of  computer  books  Visit  us  in  person  at 
our  now  3300-5quare  loot  slore  at  1945  South  Dairy  in  Cor- 
coran Caiit 


Great  Grandma  Huntington 

Great  Grandma  Huntington  always  said  to 
try  fiarder  -  and  we  do  We  will  soon  tiave  tee 
shiris  for  sale  with  Great  Grandma  Hunting- 
ton s  picture  on  them.  Watch  for  Granny' 


BIG  FIVE  SOFTWARE 

Super  Neva  (cass  )  S1595now 

Galaity  (nvas(Dn  tcass  )  515  95  no- 

Attack  Force  Icass.)  515  95  now 

Cosmic  Fighter  tcass  ». .  .3t5.95now 

Meteor  Mission  it  (cass  ;  . .  .St5.95  now 

ADVENTURE  INTERNATIONAL 
Adv  4-5-6  Idisk)  539  95  no* 

Adv   1-2-3  Idisk)  S39  95no« 

Adv7a9ldi5kl  M9  95now 

ARTWORX 
Teacher  s  Pet  Idisk)  18.95  now 

Nominoes  Jigsaw  Idisk)  color  .  .S21 .95  now 

Nominoes  Jigsaw  (cas5  (color  Sl795now 

Bridge  2.0  icass  I  .5i79bnow 

Hearts  Idisk  I  319.95  no. 

BRODEftBUND  SOFTWARE 
Galactic  Trilogy  (disk)  S39  95  now 

Galactic  Empire  (cass  )  si  4  95  now 

Galactic  Trader  (cass  !  S14  95rtow 

Galactic  Hevnlution  (cass  )  514  95  no* 

Tawala  s  Last  Redoubt  icass  )  Si  9  95  now 

DATASOFT 
lagoidisk)  524  95  now 

Foolball  Classics  (disk)    .  524  95  now 

Arcade-60  (disk!  524  95  now 

lago(cass.)  319  95  now 

Football  Classics  (cass  J  519  95  now 

Arcade-80  icass  l  519  95  now 

Sigmon  (COLOR)  icass  i  S29  95  now 

SECSiCOLOHltcass  I  529  95  no* 


ACORN  SOFTWARE 


Invaders  From  Space  (disk]  520  95  now 
Due(-N-Droids  (disk)  520  95  now 
PinbatI  (disk)  520  95  now 
Pigskin  (disk)  320  95  now 
Quad  Idisk)  320  95  no* 
Basketball  tdisk  l  320  95  no- 
Gammon  Challenger  tdiski  520  95  no- 
Everest  Explorer  (disk)  520  95  now 
Superscript  [disk)  529  95  now 
System  Savers  (cass  J  514  95  now 
Invaders  From  Space  icass  i  514  95  now 
Duel-ly-Droids  tcass  I  514  95  now 
Pinball  icass  )  514  95  now 
Pigskin  (cass  I  514  95  now 
Ouad  icass  1  .  514  95  now 
Baskeibail  (cass  I  314  95  now 
Gammon  Ctiallenger  (cass  i  3 1 4  95  now 
Eve-est  Explorer  iCass  1  3i4  95  no- 
All  Auton^aled  Simulations  io^ 
All  Avalon  Hill  10^ 
AiiHayden  10^ 
All  Microsoft  '«^ 


$13.31 

$13.38 
$13.38 
$13.38 
$13.38 

$33.08 
$13,08 
$33.08 

$14.58 

$19.18 
$13.78 
$13.78 
$17^48 

$33.08 

$11.48 
$11.68 
$11.68 
$16.98 

$11.18 
$11.18 
$11.18 
$16.98 
$16.98 
$16.88 
$13.38 
$13.38 

$17.78 
$17.78 

$ir.Ta 

$17.78 
$17.78 
$17.78 
$17.78 
$17.78 
$13.38 
$11.68 
$11.68 
$11.68 
$11.68 
$11.68 
$11.68 
$11.68 
$13.68 
$11.68 
Off  Llil 
OH  Llil 
Off  LIU 
Off  Llll 


FOREIGN  ORDERS 

We  regret  that  we  can  no  longer  accept 
Checks  (bank  charges  were  sometimes 
greater  than  the  amount  of  the  checkj.  We 
will  gladly  accept  U.S.  currency.  VISA. 
MasterCard  or  American  Express  at  no 
extra  charge,  or  you  may  make  direct  wire 
transfers  to  our  bank.  Security  Pacific, 
Corcoran.  CA  93212.  for  a  36.00  charge. 
All  overseas  orders  are  shipped  by  air. 


VISCALC 

Special  for  Pet  ■ ,  Atari '  &  Apple ' 

Regular  $250.00  List 

Now   $199.00 

HUNTINGTON  COMPUTING 

Post  Office  Box  1235 
Corcoran,  California  93212 

Order  by  Phone  800-344-5109 
In  California  800-692-4146 


Apple "  is  a  registered  IiadomarK  Of  Apple  Cornpuler.  |r>c 
Pet*  IS  a  regjstereci  irademarh  of  Commodore 
TRS-6Q  •  IS  a  regisiered  iiaflemark  of  Tandy  Corp. 
Atari  ■  IS  a  'cgisiered  trademark  of  Alan,  Inc. 


(209)992-5411 


We  take  MasterCard,  American  Express  or 
VISA  (Include  card  #  and  expiration  date). 
California  residents  add  6%  lax.  Include 
S2.00  for  postage.  Foreign  and  hardware 
extra.  Send  for  free  catalog.  Prices  subject  to 
cfiange. 
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the  A  key.  Programs  for  young  children  require 
great  care  so  the  child  is  able  to  discern  tliese  rela- 
tionships. One  thing  we  have  observed  i.s  that  young 
children  often  press  a  key  and  then  keep  holding  it 
down.  On  some  computers  this  registers  as  many 
key  presses.  We  have  seen  children  do  tliis  using 
the  Froggy  program.  Froggy  tlien  jumps  many 
times.  Since  the  child  thinks  he  has  pressed  a  key 
just  once,  he  does  not  realize  how  he  caused  the 
action  on  the  screen. 

Make  it  easy  for  ike  child  to  enter  responses.  All  the 
programs  described  above  require  just  one  or  two 
key  pres-se.s  for  each  response.  Some  of  them  also 
give  the  child  a  chance  to  erase  and  reenter  a  re- 
sponse before  anything  happens.  This  is  useful  as 
ytjung  children  often  press  keys  they  did  not  intend 
to  press.  Input  devices  such  as  joysticks,  game 
paddles,  and  light  pens  are  often  easier  for  children 
to  use  than  keyboards,  bist  few  a\ailable  programs 
use  these  devices. 

Let  the  child  work  at  his  own  pace.  Children  are 
very  variable  in  how  quickly  they  respond.  There- 
fore, programs  should  be  paced  h\  the  child's 
responses,  not  by  inteinal  timeis  (unle.ss,  of  course, 
speed  of  response  is  an  important  part  of  the  lesson 
or  game).  Program.s  that  move  on  too  quicklv  be- 
come frustrating.  Programs  tliat  make  the  child 
wait  become  boring. 

Hold  children's  attention,  but  do  not  distract  them 
from  the  important  information.  Preschool  children 
typically  have  short  attention  spans  and  may  not  be 
able  to  tell  which  information  on  the  screen  is  most 
important.  Screen  displays  have  to  be  carefully 
designed  to  make  them  interesting  without  being 
confusing  or  distracting.  Color,  sound,  and  move- 
ment are  very  salient  for  children.  They  can  be 
used  to  draw  attention  to  educational  aspects  of  the 
lessons  or  games.  However,  they  can  easily  be 
misused  and  distract  or  confuse  the  child.  For 
example,  in  the  Above/Below  program  the  lines 
and  boxes  that  appear  vary  in  color.  This  creates  a 
pleasing  visual  display.  Howe%'er,  it  can  also  lead  to 
confusion  -several  children  first  thought  they 
were  controlling  the  color  of  the  lines,  not  the 
location.  Another  example  of  distraction  is  found 
in  the  Hodge  Podge  program.  When  music  plays, 
the  words  DO.  RE,  ME,  FA,  SO,  LA  and  TI  appear 
in  the  corner  of  the  screen  as  each  note  plays.  This 
distracted  .some  children  from  the  main  part  of  the 
display,  and  confused  those  who  could  not  read 
the  words.  Several  programs  also  leave  a  flashing 
cursor  in  the  corner  of  the  .screen.  Many  children 
find  this  annoying.  A  prompt  symbol  that  does  not 
flash  would  better  serve  the  same  purpose. 

Make  sure  the  child  can  understand  the  feedback.  In 
order  to  learn,  the  child  must  understand  when  his 
answer  is  correct  and  when  it  is  not.  W'e  have  foimd 


many  cases  of  feedback  that  children  can  misinter- 
pret. For  example,  some  programs  flash  the  child's 
name  on  the  .screen  when  a  correct  answer  is  en- 
tered. We  have  ol)served  some  children  liecome 
upset  by  this  -  they  thought  they  were  wrtMig  and 
the  computer  was  yelling  at  them.  We  have  even 
seen  programs  for  preschoolers  which  use  the 
words  correct  and  wrong,  with  no  other  feedlxuk. 
For  pre-readers,  tilings  like  smiling  and  frowning 
faces  are  much  more  appropriate. 

Some  minimal  requirements  for  software 
design  have  not  lieen  included  in  our  list  of  princi- 
ples. We  assume  all  software  designers  realize  such 
thitigs  as  piograms  should  not  crash  when  an 
unexpected  kev  is  })iessed  and  feedback  should 
not  be  insulting  m  the  child.  Fhere  is  no  excuse  for 
programs  that  do  not  meet  these  minimal  standards. 
The  quality  of  educational  software  has  increased 
greatly  in  the  past  few  years  and  will  continue  to  do 
so.  Software  designers  are  now  placing  more  em- 
piiasis  on  making  programs  user-friendly  and 
pedagogically  effective.  We  cx])ect  the  most  exciting 
new  clevehjpments  in  the  next  few  yeais  to  he  in 
software,  rather  than  hardware,  and  look  forward 
to  seeing  many  innovative  and  well-designed  edu- 
cational programs.  © 
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Paper  Exercises  in  Arithmetic 
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Announcing  the  Printing 

Breakthrough  of  the  Century: 

Smith-Corona  tp-1  Text  Printer 


•  LOW  cost 

Daisy  Wheel  Printer 


^845 


if 


^  'Si 


•  Microprocessor 
Electronics 

Serial  or  Parailel 

interface 
Simple,  Reliable 
Mechanism 


ACT  NOW:  Umitecl  Supply,  LOW,  LOW  Cost 


Smith  Corona,  one  of  the  largest 
manufacturers  of  small  printers  in 
the  world,  gives  a  whole  new 
perspective  to  printing  with  their 
electronic  text  printer— TP-1.  The 
TP-1  is  a  microprocessor  controlled, 
high  quality  daisy  wheel  printer. 
It  produces  perfectly  formed, 
executive  quality  printouts  at  the 
speed  of  120  words  per  minute. 
Typewriter  quality  printing  at  dot 
matrix  prices. 

Simple,  durable  and  dependable, 
TP-1  may  be  used  with  word 
processing  systems,  microcom- 
puters and  most  small  business 
systems.  Compact  and  attractively 


■Micro" 

Printer 

liMaricetlng 


Additional  ribbons S2.95 


styled,  the  TP-1  blends  well  with 
any  setting. 

Now,  all  your  letters,  documents 
forms  and  reports  can  have  the 
crisp,  professional  look  you 
demand— for  business  or  personal 
use— at  an  affordable  price.  TP*1, 
the  electronic  text  printer. 

Don't  delay.  Order  your  TP-1 
TODAY  at  the  low  price  of  $845. 

Micro  Printer  iwarketing  offers 
same  day  shipping,  nationwide  ser- 
vice and  invites  dealer  inquiries. 
Catalogues  available.  No  shipping 
charges  on  pre-paid  orders. 


Call  Mfcro-Printer  Marketing 

1-800-52»^859 


cAa 

TOLL  FREE 

in  PA  Call  Collect  215/433-3366 


MaslerCard  and  Visa  Accepted 
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Parti: 


Machine 
Language: 
First  Steps 


Jim  Butterfield 
Toronto,  Conodo 


Let's  do  a  simple  machine  language  project  from 
ground  zero  and  try  to  follow  all  the  steps.  We'll 
pick  something  very  easy,  and  our  coding  will  be 
for  the  CBM/PET.  And  we'll  write  it  in  BASIC  first 
to  make  our  objectives  -  and  the  flow  of  logic  - 
clear. 

Programmer  F.  R.  Vescent  wants  to  draw  a  bar 
graph  of  several  numbers  to  the  screen.  He  wants 
to  output  the  graph  as  a  .series  of  decimal  digits  so 
that  the  viewer  can  see  at  a  glance  the  length  of  a 
bar  (for  example,  a  bar  39  units  long  will  end  in  a  9 
digit).  In  BASIC,  he  codes: 

200  DATA  15,10,30,35,28,28,15,0 

210  READ  V:IFV  =  0  GOTO  300 

220  J  =  48:FOR  K=  1  TOJ 

230  J=J  +  1.IFJ==58THENJ=48 

240   PRINT  CHR$(J); 

250  NEXTK 

260  PRINT 

270  GOTO210 

300  END 

You  may  code  this  and  try  it  in  BASIC,  It's 
reasonably  fast  and  a  convenient  way  of  representing 
numbers.  But  F.  R.  is  a  speed  demon,  and  wants  to 
code  lines  220  to  260  in  machine  language.  How 
does  he  go  about  it? 

A  few  preliminary  decisions:  BASIC  will  pass 
the  value  of  V  (read  from  the  DATA  statement)  to 
the  program  by  POKEing  it  to  some  convenient 
place  in  memory,  F.  R.  chooses  hex  $0300,  or 
decimal  768,  as  the  location.  No  particular  reason 
except  that  it's  not  in  use. 

We'll  place  the  program  itself  into  the  first 
cassette  buffer,  too.  Now  to  plan  out  the  logic. 

F.  R.  grabs  the  back  of  an  envelope  and  starts 
scribbling.  He  knows  that  he  has  three  registers  in 
the  6502  he  can  use  for  data:  A,  X.  and  Y.  He 
knows  that  X  and  Y  are  especially  handy  for  adding 
1,  so  they  seem  to  be  useful  for  the  BASIC  variables 


J  and  K.  After  all,  the  K  loop  is  stepping  by  1 ,  and 
we  have  the  J  =J  +  1  calculation  on  line  230,  We'll 
need  to  use  register  A  for  output. 

F.  R.  looks  at  the  first  BASICS  command:  f  =  48. 
He  writes  down  LDX  #$30.  Meaning:  Load  into  X 
the  value  hexadecimal  30,  or  decimal  48.  X  will 
hold  the  J-value,  you  may  remember. 

Now  he  looks  at  the  next  connnand:  FOR 
K=  i  TOJ.  He  writes,  LDY  #$01,  whicli  means, 
Load  Y  with  value  1.  Fhat's  where  K  will  start. 
Now  he  scrawls  himself  a  note  on  the  next  hne: 
"the  Y  loop  comes  back  here."  This  part  isn't  ML 
coding,  it's  just  a  note  so  that  everything  can  connect 
up.  If  he  likes  abbreviations,  he  might  just  note 
"YLOOP", 

There's  more  to  be  done  to  complete  the  FOR 
K  statement,  but  we'll  do  it  later  when  the  NEXT  K 
comes  up.  On  to  the  next  command. 

We  read  J  =J  +  1,  and  F.  R.  codes  I  NX.  This 
means  Increment  X,  and  the  value  in  the  X  register 
will  become  one  greater.  Since  X  contains  the 
J-value,  that's  just  what  we  want.  Next  line:  IF 
J  =  58  ..  calls  for  a  test  of  the  value  of  X.  Let's  invert 
the  logic,  and  read  this  as  [if  j<  >58  skip  the  rest  of 
the  line].  Same  logic,  right?  And  it  will  make  the 
job  easier.  Now  F.  R.  codes:  CPX  #$3 A,  or  Compare 
X  to  hex  3A,  decimal  59.  On  the  next  line,  he  codes 
BNE  SKIP  as  a  note  to  him.self ..,  when  he  gets  to 
the  start  of  the  next  line,  he'll  be  able  to  connect 
everything  up,  as  the  lawyers  say.  Now  for  the 
remainder  of  the  current  line:  J  =  48  becomes  LDX 
#$30  as  before. 

Now  we've  reached  point  SKIP  where  the 
code  joins  up,  and  F,  R.  notes  this  by  writing  SKIP 
in  the  left  margin.  We  are  ready  to  PRINrCHR$(]). 
Now,  the  value  of  J  is  held  in  the  X  register;  to 
print  it,  it  must  be  in  the  A  register.  That's  easy: 
our  hero  codes  TXA,  Transfer  X  to  A,  and  a  copy 
of  the  value  in  X  is  transferred  to  A.  Once  we  have 
it  there,  we  print  by  calling  a  subroutine  with  JSR 
$FFD2.  The  address  FFD2  hexadecimal  contains 
the  start  of  a  subroutine  to  print  the  contents  of  A. 
When  it's  done  the  job,  it  will  return  and  the  pro- 
gram that  F.  R,  is  writing  will  resume  where  it  left 
off.  It's  very  much  like  a  COSUB  in  BASIC, 

We've  arrived  at  NEXT  K.  We  can  mentally 
translate  that  to  K  =  K  +  1  :IFK<  =  V..go  back.  Okay, 
K  =  K-I-  1  neatly  codes  as  I  NY,  Increment  Y,  Now 
we'll  need  another  compare,  this  time  to  value  V 
which  has  been  POKEd  (we  hope)  to  address  hex 
0300.  F.  R.  writes:  CPY  $0300,  Compare  Y  to 
address  hex  0300,  and  below  it,  BCC  YLOOP. 
Remember  YLOOP?  That  was  the  note  that  F.  R. 
wrote  to  himself  quite  a  bit  earlier,  BCC  means 
Branch  Carry  Clear:  we  can  read  it  here  as  Branch 
Less  Than,  since  the  Branch  will  take  place  if  Y  is 
less  than  $0300.  Note  that  we  don't  also  Branch 
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Equal  as  we  would  like.  F.  R,  scratches  his  head 
and  makes  a  note  to  fix  that  up  later  somehow. 

All  we  have  left  is  a  bland  PRINT  statement 
on  line  260.  Print  what?  A  Return  character,  of 
course,  to  end  the  line.  F.  R.  knows  that  this  char- 
acter is  a  decimal  thirteen  or  hexadecimal  OD,  so 
he  codes  LDA  #$0D  to  bring  it  into  the  A  register 
and  then  JSR  $FFD1  to  print  it  as  before. 

The  coding  job's  done,  and  F.  R,  notes  down 
the  last  instruction:  R'FS,  Return  from  Subroutine, 
which  will  cause  the  machine  language  program  to 
return  to  the  BASIC  program  which  called  it.  He 
sits  back.  Then  he  notices  that  he's  scribbled  the 
whole  thing  on  the  back  of  his  subscription  renewal 
to  COMPUTE!  (the  magazine  gets  a  lot  of  programs 
that  way),  and  decides  to  make  a  copy. 

This  is  the  program  he  transcribes  onto  a 
stenographer's  note  pad.  Fhe  instructions  are  to 
the  right  of  the  vertical  center  line;  the  two  notes, 
YLOOP  and  SKIP  are  just  to  the  left.  There's 
plenty  of  space  to  the  left;  he'll  be  using  that  later. 
Here  is  what  his  coding  looks  like; 

LDX  #$30 
LDY  #$0l 
YLOOP  INX 


CPX  #$3A 
BNE  SKIP 
LDX  #$30 
SKIP        TXA 

JSR     $FFD2 

INY 

CPY   $0300 

BCC  YLOOP 

LDA  #$0D 

JSR     $FrD2 

RTS 

You  should  be  able  to  relate  this  program  to  the 
BASIC  program  previously  given.  One  important 
point:  where  the  "#"  sign  is  used  —  you  may  call  it 
hash,  numbers,  or  pounds  sign  —  we  want  the  pro- 
gram to  use  the  actual  value.  Where  it  is  not  used,  we 
want  the  program  to  use  the  contents  of  an  address. 
The  "#"  sign  signals  immediate  addressing  -  not 
really  an  address  at  all.  but  the  actual  value. 

F.  R.  Vescent's  program  is  not  ready  to  run  yet. 
He  has  written  it  in  Source  (or  .Assembler)  language 
for  his  own  convenience.  The  computer  can  rim 
only  Object  (or  Machine)  language.  He  must  trans- 
late from  Source  to  Object  language  by  kncnving  the 
codes.  This  translation  job  is  called  assembly.  We'll 
tackle  it  next  time.  © 
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6502  Assembler/Editor 


APPLE 
•  ATARI 
'  PET 
KIM 
SYM 


[Before  you  buy  that  off-brand  Assembler/Text  Editor,  note  that  EHS  is  the  only  company  that  provides  a  | 
line  of  compatible  ASM/TED's  for  the  PET/APPLE/ATARI/SYM/KIM  and  other  microcomputers. 
IWhen  you  make  the  transition  from  one  of  these  6502-based  microcomputers  to  another,  you  no  longer! 
jhave  to  reiearn  peculiar  Syntax's,  pseudo  ops,  and  commands.  Not  only  that,  EHS  ASM/TED's  are  the 
lonly  resident  6502  Macro  Assemblers  availiable  and  they  have  been  available  for  several  years.  Thus  you 
jean  be  sure  they  wwork.  Our  ASM/TED's  may  cost  a  little  more  but  do  the  others  provide  these  powerful 
Ifeatures:  Macros,  Conditional  Assembly,  String  Search  and  Replace,  or  even  up  to  31  characters  per  label?  | 
[Before  you  spjend  your  money  on  that  other  ASM/TED,  write  for  our  free  detailed  spec  sheet. 


MACRO  ASM/TED 

For  APPLE/ATARI/PET/SYM/KIM 
Other  than  our  MAE,  no  other  assembler 
is  as  powerful. 

Macros/Conditional  Assembly. 
Extensive  text  editing  features 
Long  Labels 

Designed  for  Cassette-based  systems. 
$49.95 


MAE  ASM/TED 
For  APPLE/ATARI /PET 
The  most  powerful  ASM /TED 
Macros/Conditional  and  Interactive  Assembly 
Extensive  text  editing  features 
Long  Labels 
Control  files 

Designed  for  Disk-based  Systems. 
$169.95 


EASTERN  HOUSE  SOFTWARE 

3239  Linda  Drive  PHONE  ORDERS 

Winston-Salem,  N.  C.  27106     USA    {919)  924-2889 
(Dealer  Inquiries  Invited)  (gig)  748-8446 


MostwCod  I 


.EN     .BY       .OS      .BA 


112 


COMPUTE) 


May,  1982,  Issue  2d 


Telecommunications: 

Sending 
Programs  Over 
The  Phone 

Michael  E.  Day 
Chief  Engineer 
Edge  Technology 

One  use  for  a  modem  is  to  transfer  data  between 
your  own  computer  and  another  one.  This  mun- 
dane aspect  oi  iclecottmuinicatioiis  can  be  one  of 
ihc  more  interesting  and  rewarding  uses  oi  both 
the  modem  and  your  computer. 

The  usual  method  of  getting  programs  into 
your  computer  is  to  eiliier  enter  them  by  hand 
through  your  keyboard,  or  to  obtain  a  disk  or 
cassette  with  the  desired  program  on  it.  While  this 
is  fine  if  the  program  desired  is  readily  available,  it 
can  make  things  a  bit  difficult  if  it  is  not.  If,  for 
instance,  a  friend  of  yoms  has  a  BASK^  program 
you  would  like  to  liave,  the  usual  procedure  is  lor 
him  or  her  to  make  a  copy  of  the  program  on 
ca.sselle  or  disk  and  give  it  to  vou.  If  it  is  not  too 
large,  you  might  get  a  printed  copy.  If  you  have  a 
cassette  and  your  friend  has  a  disk,  the  usual  re- 
spon.se  is  to  not  bother.  If  both  of  you  had  a  way  to 
transfer  the  program  over  the  phone,  though,  you 
could  easily  get  the  program.  Another  interesting 
aspect  of  this  is  that  the  program  can  be  transferred 
to  vou  instantly.  With  the  modem  all  it  takes  is  a 
phone  call. 

In  order  to  make  these  calls,  there  must  be 
some  agreement  as  lo  how  you  will  transfer  this 
information.  The  actual  mechanics  can  be  quite 
c{)mplex.  An  agreement  about  how  to  make  the 
actual  transfer  is  called  a  communication  format  or 
protocol.  Although  there  are  certain  basic  reqtiire- 
ments  needed  to  make  the  transfer,  there  is  no 
standard  format  for  tiie  actual  details  of  the  transfer. 

Making  A  Link 

The  general  structural  requirements  of  data  trans- 
fer are  standardized  to  some  extent.  This  is  largely 
due  to  the  basic  requirements  of  an  actual  transfer. 

The  first  thing  that  is  done  is  to  establish  the 
communicatioirs  link.  This  is  done  when  you  call 
your  friend,  make  the  arrangement  to  do  the  trans- 
fer, and  turn  on  the  modems  to  begin  the  transfer. 
Next,  the  computers  must  synchronize  themselves, 
and  then,  finally,  make  the  actual  transfer. 


The  transfei-  itseff  is  broken  into  small  pieces 
called  records.  The  records  generally  consist  of  128, 
256,  or  1024  characters  (bytes).  The  actual  record 
size  is  normally  chosen  to  fit  the  particular  system 
that  the  transfer  program  is  ruiming  on  and,  in 
fact,  is  one  of  the  reasons  for  the  lack  of  standardi- 
zation of  these  transfer  programs. 

One  popular  operating  system  that  is  used  on 
.some  computers  is  CP/M*.  Because  (^P/\fwas 
originally  based  on  the  IBM  standard  eight  inch 
fioppy  disk  whicli  uses  a  storage  method  of  128 
bytes  per  record.  So,  naturally  enough,  the  record 
length  that  is  usually  chosen  for  the  data  transfer 
through  the  modem  is  128  bytes  loo.  This  doesn't 
mean  that  the  transfer  has  to  take  place  in  128  byte 
records.  But  a  decision  had  to  be  made  as  to  what 
the  record  length  would  be  atid.  since  the  system 
stored  data  in  128  byte  groups,  this  was  chosen.  It 
could  just  as  easily  be  256  or  1024  bytes. 

Actually  a  128  byte  record  is  a  fairly  reasonable 
size  since,  at  300  baud,  (the  number  of  characters 
sent  per  second)  takes  a  little  over  four  seconds  to 
transmit  a  record.  Ibih  bytes  would  take  over  eight 
seconds,  and  1 024  bytes  would  take  over  30  seconds. 
The  idea  here  is  to  keep  the  transfer  size  clown  so 
that,  if  an  error  does  occur,  not  too  much  time  is 
wasted  retransmitting  it.  On  the  other  hand,  you 
don't  want  it  broken  down  into  such  small  pieces 
that  the  overhead  involved  in  handling  the  records 
significantly  retards  the  transfer  time. 

Overhead  time  can  be  considered  the  time  it 
takes  to  acknowledge  the  receipt  of  the  record.  In  a 
simple  transfer  program  this  would  be  a  single 
character.  Another  part  of  the  overhead  that  must 
be  considered  is  the  lurnarouiid  time  of  both  the 
computer  systems  and  the  phone  line.  On  a  local 
call  this  generally  averages  out  to  about  three  or 
four  character  times  (a.ssuming  300  baud).  On  a 
long  distance  call,  this  can  stretch  out  to  eight  to 
twelve  character  times.  (If  the  call  is  via  satellite,  it 
will  be  around  40  character  times.) 

Assuming  that  the  call  is  local,  this  means  that 
the  overhead  would  be  about  five  characters.  For 
128  byte  records  this  would  be  about  47c  overhead. 
For  256  byte  records  it  would  be  2%,  and  for  1024 
byte  records  it  would  be  1/2%.  This  has  to  be  bal- 
anced against  the  expected  error  rate.  The  phone 
line  has  an  average  error  rate  of  about  one  error  in 
every  10.000  bytes  of  data  that  is  transferred.  If 
the  phone  line  is  weak  or  noisy,  it  can  get  much 
worse.  With  1024  byte  records,  this  means  that 
about  one  out  of  every  ten  records  will  be  bad,  (a 
10%  error  rate)  so  the  1/2%  transfer  rate  is  lost  in 
the  10%  error  rate.  With  256  byte  records,  the 
error  rate  is  down  to  2.5%,  and  with  128  byte 
records  it  is  1.25%. 

Assuming  a  1 28  byte  record  format,  and  ac- 
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counting  for  one  error  in  a  transfer  of  10,240 
bytes,  the  transfer  time  would  be  about  six  minutes. 
If  the  records  were  256  bytes  long,  the  transfer 
lime  would  be  about  5.9  minutes,  and  with  1024 
byte  records  it  would  be  about  6.5  minutes.  It 
would  seem  that  the  256  byte  format  would  be  the 
best  choice,  but  another  factor  must  be  taken  into 
account:  the  error  detection  method  used. 

In  the  method  used  for  the  CP/M  system,  it  is 
very  simple,  and  the  more  bytes  it  is  required  to 
check,  the  greater  the  chance  is  that  it  will  miss  an 
error.  Because  of  this,  the  128  byte  format  is  a 
better  choice  even  though  there  is  a  small  increase 
in  the  transfer  time.  If  a  better  error  detection 
method  were  to  be  used,  it  would  probably  be 
better  to  use  the  256  byte  record  format. 

A  Transfer  Format 

The  actual  structure  of  the  record  that  is  trans- 
ferred varies  from  system  to  system  as  well.  In  fact, 
it  is  even  less  standardized  than  most  other  parts  of 
the  data  transfer  format. 

Since  there  is  no  real  standard  for  the  record 
format,  I  will  describe  one  of  the  more  heavily 
used  formats.  This  format  got  its  start  on  CP/M- 
based  systems  and  originally  appeared  in  a  program 
written  by  Ward  Christensen  called,  appropriately 
enough,  "MODEM."  The  first  problem  wlicn 
dealing  with  C^P/M  is  its  refusal  to  acknowledge  the 
existence  of  a  modem.  So  a  transfer  program  must 
provide  its  own  link  to  the  modem. 

To  begin  the  transfer,  the  receiving  computer 
sends  an  ASCII  NAK  (15H)  signal  every  couple  of 
seconds  until  the  .sending computer  sends  an  ASCII 
ACK  (06H).  This  is  the  synchronization  part  of  the 
transfer.  The  original  modem  program  assumed 
that  the  program  was  predefined  at  both  ends,  so, 
once  synchronization  was  achieved,  the  data  was 
immediately  sent. 

The  record  format  that  is  used  consists  of  a 
header,  the  data,  and  finally  a  checksum  character 
for  error  detection.  The  header  consists  of  an 
ASCII  SOH  character  (OIH)  followed  by  the  cur- 
rent record  ninnber  (starting  with  nimiber  one) 
which  is  an  eight  bit  value.  That  is  followed  by  the 
same  number,  but  inverted.  (That  is,  if  record  OIH 
is  being  sent,  then  the  second  number  sent  will  be 
FEH.)  This  is  then  followed  by  the  data  itself  for 
the  next  128  bytes.  Finally,  one  more  character  is 
sent  which  is  the  cliecksum. 

The  checksum  is  an  eight  bit  value  that  is  the 
sum  (without  carry)  of  all  the  data  bytes  sent.  The 
sending  computer  then  waits  for  tlie  receiving 
computer  to  acknowledge  that  it  received  the  data. 
The  receiving  computer  compares  its  own  calcu- 
lated checksum  against  the  one  that  the  one  that 
the  .sending  computer  sent  and,  if  they  match,  it 


sends  an  ASCII  ACK  character  (06H).  If  they 
don't  match,  it  .sends  an  ASCTI  NAK  character 
(I5H),  indicating  that  it  didn't  receive  the  data 
correctly.  II  (lie  sending  computer  receives  a  XAK, 
it  will  send  the  record  again.  If,  after  ten  tries  it  is 
unable  to  send  the  record  it  gives  up  and  aborts  the 
transfer.  After  all  of  the  records  have  been  sent,  a 
Hnal  .ASCdl  F.OT  (()4H)  is  .sent  indicating  that  the 
transmission  is  compleled. 

Some  Problems 

There  are  several  problems  with  the  format  that  is 
used  and  some  ol  die  later  versions  attempted  to 
correct  for  this.  Unfortunately,  this  created  a  new 
problem  since  any  change  in  the  basic  format  meant 
it  was  incompatible  with  the  old  format.  This  tended 
to  lead  towards  a  real  mess  with  patches  to  allow 
for  compatibility  to  the  old  programs.  Discounting 
the  versions  which  were  simply  adaptations  for 
different  modems,  some  of  the  differences  that 
have  occurred  are  the  addition  of  the  program 
identifier  .so  that  the  sending  computer  can  tell  the 
lec eiving  computer  the  program  name  instead  of 
requiring  the  operator  al  the  receiving  computer 
to  specify  it.  There  was  also  change  from  the  check- 
sum format  to  a  CRC  format.  The  identifier  has 
been  implemented  several  ways,  but  the  most 
popular  version  is  also  one  of"  the  strangest 
implemenlaUons. 

Afler  synchronization  has  been  achieved,  the 
currently  popular  program  (MODEM?)  sends  the 
filename  a  character  at  a  time.  That  is,  it  sends  a 
character  and  then  waits  for  an  acknowledge 
(ASCII  AC:K)  from  ihe  receiving  comjniter.  Then 
it  sends  the  next  character  of  the  filename  and 
repeats  this  until  the  entire  filename  has  been  sent. 
After  that,  it  waits  for  the  receiving  computer  to 
send  the  checksum  of  the  filename  and  then  com- 
pares the  received  checksum  against  its  own  inter- 
nally calculated  checksum.  If  ilicy  are  equal,  the 
sending  computer  sends  an  ASCII  ACK  character. 
The  sending  computer  goes  back  and  waits  for 
resyncluonization.  {Wailing  for  an  ASCII  NAK 
character.)  Al  last,  it  starts  receiving  data  normally 
after  the  resynchronizalion  is  achieved. 

If  there  was  a  checksum  error,  the  sending 
computer  sends  a  bad  name  cliaracter  which,  for 
no  particular  reasoii,  was  detnied  as  an  ASC^II  ii 
(751 1)  and  goes  back  to  allow  resvnchroni/.aiion 
and  retransmission  of  the  name.  If,  after  ten  tries 
the  name  cannot  lie  sent,  the  transfer  is  aborted. 

Improved  Error  Detection 

Another  problem  that  some  versitjus  have  corrected 
for  is  that  the  checksum  method  of  error  detection 
is  not  the  most  accurate  means  of  detecting  an 
error.  A  CRC"  (cyclic  redundancy  check)  is  a  far 


CBM  Maintenance 
In-House 


DOWNEY,  CA 


31 
years 


Data  Equipment  Supply  Corp. 
S     8315  Firestone  Blvd.,  Downey,  CA  90241 


DES  ANNOUNCES 


VI C'  VI LLE        Qs^  commodore 

—  ONE  STOP  VIC  20  CENTER  — 

**  SOFTWARE  **  HARDWARE  **  EXPANSIONS  **  PERIPHERALS  **  ACCESSORIES  ** 
GAM  ES:  From  our  professional  programmers  (Robert  Winter  ■  Ralph  Orton  ■  Dan  Haste  -  Robert  Burnett 


Goldbrick 


$12.95      A  Maze  Ing 


S10.95       Gobbler 


Many  levels  of  play,  sound 
and  color. 


Goggle  S9.95 

Computerized  version  of 
Boggle.  Great  for  parties. 
Keeps  score  for  4  people. 


Boxing  S9.95 

Two  player  boxing  for  the 
VIC. 


Travel  ttirough  the  maze 
game  of  skill  and  tense 
action. 


Baseball  Strategy 
S10.95 

The  excitement  of  baseball 
as  a  video  strategic  game. 
Fun  for  the  entire  family. 

AIR  STRIKE  $9.95 

Fly  the  new  super  bomber 
V-20  on  a  mission. 


$9.95       Hang-U 


$10.95 


Sound  Easy?  You  have 
25  seconds  to  get  him  and 
the  time  gets  shorter  at 
each  higher  level. 

Anackon  Silo  III 
$10.95 

You  are  the  commander  of 
Silo  III.  Defend  your  base. 


Pedestrian  Polo      $12.95 

Drive  the  car  through  the 
streets  of  America 


Traditional  Hangman  plays 
against  the  VIC's  250  word 
dictionary  OR  another 
person. 

Yahtzee  $10.95 

Solitaire  version  of  this 
famous  dice  game,  good 
graphics  &  lots  of  fun. 


Simple  Inventory  Control 
$49.95 

LIFO  System  works  with 
5K  VIC  to32KVIC. 
Complete  documentation. 


ANNOUNCING!!!    DES  43 K  Expansion  Board $295.00 

Send  for  our  pricing  lists  on  all  supplies  and  periptierals. 


ASK  FOR  DEALER  DISCOUNT!! 


D  SUPPLY 

s  DIVISION 

ATTENTION  Software  Houses 

■y    Best  prices  on  bulk  bVi"  floppy  discs 

V    RIBBONS- All  types 

v/    MAILING  LABELS -All  sizes 

v/    PRINTER  PAPER- All  sizes 

v/    BASF,  Memorex,  Dysan,  Verbatim,  Scotcli 
3M,  "DATA-DISC" 


D  DATA  EQUIPMENT  SUPPLY  CORP. 

S      831  5  Firestone  Blvd.,  Downey,  CA  90241 
(213)923-9361     {714)778-5455 

PAYMENT  (add  $3  shipping  and  handling) 

D    CHECK* 

D    VISA 

D    MASTERCHARGE      Exp.  Date 

Acct.  # 

Name   

Address  

City    

State  


Zip. 


(213)923-9361 
(714)778-5455 


Built  on  a  firm  foundation! 
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COMPUTE! 
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better  way  of  detecting  errors.  The  most  common 
CRC  that  is  used  is  a  16  bit  polvnomial.  defined  as 
(X  +  1  )*(X*  1 5  +  X  +  1 ).  liv  starting  with  a  vahie  of 
zero  in  the  C^RC  and  passintr  all  ilic  received  data 
through  the  C^RC:  loiuinc.  when  the  final  CRC 
received  passes  througli  the  routine,  the  final 
result  will  be  0  (if  no  errors  were  encountered). 
There  is  no  single  best  way  to  transfer  pro- 
grams via  a  moflem,  l)ul  there  are  some  methods 
which  arc  better  than  others. 

*CP/M  is  II  hntlfwiir/i  <>/  Diirj/al  Rrsi'inch 


Computing  A  Checksum 

Checksum  generates  a  sum  of  the  data  that 
is  passed  througli  it  In  adding  (witliout  anv 
carry)  each  byle  with  the  sum  of  the  previous 
bytes.  The  checksum  is  initially  set  to  zero 
and  the  final  result  is  sent  to  be  compared 
against  the  independently  computed  check- 
sum al  the  receiver  computer.  Since  the 
checksum  is  an  eight  bit  value,  only  a  single 
byle  of  data  needs  to  be  .sent.  It  is  quick  and 
easy  to  perl'orm  this  with  a  coinputer.  The 
checkstini  method  can  onlv  reliably  calcli 
single  bit  errors.  Although  it  does  do  rea- 
sonably well  with  nuihibii  errf)rs,  the  per- 
centages can  1  a[)idly  drop  to  the  realm  of 
coin  toss  odds. 

To  use  the  checksimi  program  enter  it 
with  the  data  in  the  accumulator.  The  result 
is  savefi  in  location  CHKSUM  for  later  use. 
The  location  CiHKSL'M  should  be  cleared 
to  zero  at  the  start  of  sending  the  data 
stream. 


8080  VERSION 

6502  VERSION 

CHKSUM     PUSH 

PSW 

CHKSUM 

PHA 

PUSH 

B 

PHP 

MOV 

C,A 

CLC 

LDA 

CHKSUM 

ADD 

C 

ADC 

CHKSUM 

STA 

CHKSUM 

STA 

CHKSUM 

POP 

B 

PLP 

POP 

PSW 

PLA 

RET 

RTS 

This  shorthand  version  for  the  8080 
assumes  that  a  register  in  the  CVV,  does 
not  get  destroyed  by  the  calling  program, 
and  that  it  is  acceptable  for  the  flags  to  be 
destroyed. 

8080  VERSION 

CHKSUM    ADDC 

MOV  C,A 
RET 


The  CRC  Method 

CRC:  computes  C;RCM(5  crcsuni  I'roiri  the  ])olv- 
iiomial  (X+ 1)*X*I5  +  X+1) 

A  CRC  method  of  error  detection  is  far 
superior  to  the  checksum.  By  using  a  I  (i  bit 
value  for  the  sum  instead  of  an  eight  bit 
value,  a  much  improved  detection  t  a])abililv 
is  acliievetl.  By  using  a  polynomial  oi  tlie 
proper  type,  the  16  bit  value  can  be  used 
far  more  ef  fectively  as  well.  The  provided 
polynomial  can  detect  errors  of  up  to  17 
bits. 

Since  the  CRCSUM  generated  is  a 
division  remainder,  a  CRCSUMed  data 
secjuence  can  be  verified  by  nnming  the 
data  through  the  C-RC,  and  then  running 
the  ])reviouslv  obtained  CRCSL'M  through 
the  C:RC.  The  resultant  CRC;SL:M  should 
be  zero.  When  the  CRCSUM  itself  is  trans- 
mitted, it  should  not  be  run  through  the 
CRC;  as  this  would  disrupt  the  result.  Also, 
the  MSB  {H  }  must  be  run  through  the 
CRC  first  then  followed  by  tlie  LSB  {  L} 
wlien  checking  the  CRCSL'M. 

To  use  this  roiuine,  enter  with  the  bvtc 
to  be  (;RCSUMed  in  A  (accumiilaior).  flie 
CRCSUM  is  aul(jinatically  updated  u[)oii 
passing  the  data  llirough  this  routine. 


8080  VERSION 

6502  VERSION 

CRC        PUSH 

PSW 

CRC 

PHP 

PUSH 

B 

PHA 

PUSH 

H 

STX 

XTEMP 

IMVI 

B,8 

LDX 

#08H 

LHLD 

CRCSUM 

CRCI 

ASL 

A 

CRCI       RCL 

ADC 

#00H 

MOV 

C,A 

STA 

CRCTMP 

MOV 

A,L 

LDA 

CRCSUM 

ADD 

A 

ASL 

A 

MOV 

L,A 

STA 

CRCSUM 

MOV 

A.H 

LDA 

CRCSUM  +  1 

RAL 

ROL 

A 

MOV 

H.A 

STA 

CRCSUM +1 

RAL 

ROL 

A 

XRA 

C 

EOR 

CRCTMP 

RRC 

LSR 

A 

JNC 

CRC2 

BCC 

CRC2 

MOV 

A,H 

LDA 

CRCSUM -1-1 

XRI 

80H 

EOR 

#80H 

MOV 

H.A 

.STA 

CRCSUM  +  1 

MOV 

A,L 

LDA 

CRCSUM 

XRI 

05  H 

EOR 

#05H 

MOV 

L.A 

STA 

CRCSUM 

CRC2      MOV 

A.C 

CRC2 

LDA 

CRCTMP 

OCR 

B 

DEX 

JNZ 

CRCI 

BNE 

CRCI 

SHLD 

CRCSUM 

POP 

H 

LDX 

XTEMP 

POP 

B 

PLA 

POP 

PSW 

PLP 

RET 

RTS 

END 

END 

NEW  PET/CBM  SOFTWARE 

Let  Computer  Mat  turn  your  Pet  into  a 
Home  Arcade! 

ASTEROIDZ  —  Its  your  ship  us,  a  swarm  of  killer  gammaroidz. 
You  are  on  a  collision  course  and  must  destroy  them  before  they 
blast  you  into  the  next  galaxy.  Four  levels  of  play.  Has  hyperspace 
keys  that  move  you  around.  Arcade  style  entertainment  at  its  finest. 
Great  graphics  and  sound. 

Cass.  8K   $9.95 

MUNCHMAN  —  How  many  dots  can  you  cower?  It's  you  against 
the  computer  munchers  ZIP  and  ZAP.  Can  you  clear  the  maze  first 
or  will  they  get  you?  Number  keys  move  you  up,  down,  right  and 
left.  GREAT  GRAPHICS  AND  SOUND. 

Cass.  8K   S9.95 

TARGET  COMMAND  —  Its  you  against  a  barrage  of  enemy 
lazers  that  are  aimed  at  your  ammo  dumps.  Sight  in  on  the  targets 
and  score  as  many  hits  as  you  dare.  As  your  skill  increases  so  does 
the  the  difficulty  —  (5  levels  to  select).  This  is  an  arcade-style  game 
with  great  graphics  and  sound  effects.  A  must  for  your  PET/CBM. 

Cass.SK   $9.95 

ALL  OUR  SOFTWARE  RUNS  IN  8K 

OLD-NEW  ROM  -  40  CHR.  SCREEN 

WRITE  FOR  FREE  CATALOG  OF  VIC/ PET  SOFTWARE 

PLEASE  ADD  11.00  PER  ORDER  FOR  SHIPPING 

COMPUTER  MAT  •  BOX  1664C  •  LAKE  HAVASU  CITY,  AZ.  86403 


X 


PET/CBM 

2000/3DOO/40aO  Series 

nnt  using  s  CRT,  or  display  controller  chip 

3275.00* 


Select  eitjhen 
SO  X  SS  on  40  X  S5 


Dn  The 

Built-in 
Drsplay 


From  the  keyboard  or  program 

Displays  the  full,  original   character   set 


Available  from  your  local  dealer  or: 
EXECOIVI  CORP. 

1901  Polaris  Ave. 
Racine.  Wl  53404 
Ph.  414-632-1004 


»Pius  inscBltBCion  charge  of  S75.00 

Available  only  for  Basic  3.0  S  Basic  -4.0 

PETS  CBrv1^"a 

tnadernark  of  Commodore  Business  fvlBchines 


ALTERNATE  REALITY 
SOFTWARE 

Presents  for  the  Atari 
THEICHING 


THE  ANCIENT  CHINESE  BOOK  OF  DIVINATION 


•  The  complete  lexi  of  tfie  world's  oldest  book  on  disk 

•  40K  program 
•73diskfiles(155,0OO  bytes) 
•Occupying  1211  disk  sectors 

•  High  Resolution  Graphics 

•  Animation 

•  Music  and  Sound  Effects 

•  Instructional  text  material 

•  Calculates  and  Displays  Hexagrams 

•  Displays  Judgement,  Image,  Moving  Lines  for  primary 
&  secondary  Hexagrams 

•  S44.95 

order  from; 

Alternate  Reality  Software 
2111  W.  Arapahoe  Drive 
Littleton,  Colorado  80120 

Dealer  inquiries  invited 
Atari  is  a  T.M.  of  Atari,  Inc. 


NEW  COMMODORE  ADD-ONS 

RAM-ROM: 

GETS  RID  OF  SAFING  ROM 

MX-910CBM/PET  RAM/ROM; 

.  Allows  mulli  ROM  protected  programs  ttsing 
the  same  socket  to  be  put  onto  diskette  cassette, 
no  need  to  insert  protect  ROM  in  socket  after  initial 
load,  eliminates  need  for  ROM  switcfi  box,  write 
protect  in  software,  decoded  for  dual  ROM  socket 
usage,  4K  expandable  to  8K,  easy  internal  CBM 
installation;  $119.95 

MX-232CBM/PETTQRS-232C 
INTERFACE: 

Low  cost,  bidirectional,  50  to  19,200  bai;d  rate,  full 
modem  conlrols,  parity  allows  for  two  RS-232C  CBM 
ports,  installs  easily  inside  CBM:  S199.95 

SX-100 IEEE-488/PET  MODEM  SOFTWARE: 

Best  810  modem  software,  by  801 0  developer, 
works  with  Source/Micronet/CBM  to  disk/CBM  to 
CBM;  Intelligent  Terminal  Software:  $79.95 

MX-200IEEE-488/PET  PARITY 
MODEM/SOFTWARE 

Talk  to  a  host  compuler  requiring  parity,  all  feajures 
of  SX232:  $399.95 

MX-1  n  THEFT  PROTECTION  ROM: 

Plug  in  ROM.  displays  owners  name.  etc.  when 
computer  turned  on:  549.95 

ECX  COMPUTER  COMPANY 

2678  NORTH  MAIN  ST. 

WALNUT  CREEK,  CA  94596 

(415)944-9277 

For  additional  new  product  information  and  catalog 
send  self  addressed,  stamped  envelope. 


PET/CBM  OWNERS 


Table  1.  Send  A  256  Byte  Program 


Sending 
Computer 


Receiving 
Computer 


—  Synchronization  Time  — 
NAK 
No  Response 

NAK 
ACK 
—  Synchronization  Achieved  — 

—  Send  A  Record  — 

SOH 

Record  #  1 

Record  #1  (Inverted) 

Data 

i 

128  Bytes 

I 
Checksum 

SOH 

Record  #2 

Record  #2  (Inverted) 

Data 
Checksum 

SOH 

Record  #2 

Record  #2  (Inverted) 

DATA 

Checksum 


ACK 


NAK 


ACK 

—  AH  Done,  Stop  Sending  — 
EOT  I 

I  ACK 

—  Transmission  Done —       / 


COMPUTEi 

The  Resource 


P.I.E.-C 


An  original  arcade-style  game  which 
combines  high  speed  action  and 
strategy.  Blast  your  way  through  the 
dodge'm,  blast'nn,  and  attack  nnodes. 
Outsnnant  the  bouncing  balls  and  the 
\A/alls  close  in  for  the  next  round. 
Wallbangen'"  is  written  in  machine 
language,  has  great  sound,  and  has 
4  skill  levels. 

CA55/SK/40  COL  SCREEN/OLD-NEW  ROMS    SIS. 00 

(CALIF,  RES.  ADD  B%  SALES  TAX] 

Write  for  FREE  game  details: 
ON  LINE  SOFTWARE 

P.O.BOX  Sa44 
ORCUTT,  CA  934S5 


W 


IM 


N 


G 


WAI-LBANC3ER      causes  high  panic  levels. 


PET/CBM  OWNERS 


Interface  CBM  to  Parallel  Printer.  Uses  and  Extends  the 
IEEE-488BUB. 

Fully  Compatible  with  ALL 

WORD-PROCESSING  SOFTWARE' 

Will  Operate  EPSON.  IDS.  OKIDATA.  CENTRONICS. 
ANADEX,  C.  ITDH,  NEC.  PLUS  ALL  OTHER  PARALLEL 
PRINTERS! 

Switch  Selectable  Address  4  to  30.  Switch  for  Direct/ 
Converted  Data,  Professional  Package  and  6'  Cable. 

[301)730-3257 

$1P9  nS  +  S5  5fiH{M[lR.'',    +Ql.n.l 

LemOata  Products 

P.O.  Box  1080.  Columbia.  MD  21044 


CASDUP 

This  program  allows  you 
to  make  backup  copies 
of  those  expensive 
machine  language 
programs  you  bought. 

Single  or  multi-file 
copies  on  any 
ATARI  400/800 

Cassette  only  $20.00 
(California  residents  add 
6%  tax) 

Send  check  or  money 
order  to: 

VERVAN  Software 
10072  Balsa  Street 
Cucamonga,  Calif.  91730 


CALL  TOLL  FREE 

800  424 


Save  $$on  Popular 
Programs  for  Atari 

LIMITED  Tl.ME  OFFER 


Now,  take  advantage  of  our 
price   reduction  on  these  popular  programs! 


PAC- 


PROGARm 
/TOR£ 


galaxy 


SHATTERED 
ALLIANCE 


'4« 


y^  -^"^ 


From  Atari 

The  World's  most  popufar  arcade  game  now 
comes  to  your  home  in  a  ROM  cartridge! 
You'lS  quickly  pay  for  this  one  with  just  the 
quarters  you  save.  All  the  little  munchers  are 
there  lo  be  chased  by  your  Pacman.  Use  your 
joystick  lo  run  the  ma^e,  eatinq  dots  and 
avoiding  --  or  chasing  --  your  pursuers. 


..S4ifc=*^ 


-lO^l' 


From  Avalon  Hill 

A  game  of  enormous  proportions,  GALAXY  is 
designed  to  be  played  by  1  to  as  many  as  20 
players!  For  each  game,  the  computer  sets  up 
a  different  galactic  map  of  players'  planets 
and  neutral  ptanets.  Each  player's  job  is  to 
explore  the  galaxy,  find  pfanets  with  indus- 
trial capacity,  conquer  and  colonize  them. 
The  problem  is:  they  may  not  want  to  be  col- 
onized! In  this  case  a  battle  ensues,  complete 
with  sound  effects. 


ROM  cartridge... S4iC^        ^9^^  ^J. 
NOW  THRU  JUNE  15  ONLY;  pay  just  $35.96 


16K  tape 


..S2th^' 


32K  disk. 


.52^' 


rOO 


NOW  THRU   JUNE  15  ONLY:  pay  just        T-^J^ 
SKi.OO  (TJ      S20.00  (D)  '^ 


By  John  Lyon  from  Strategic  Simulations 
The  author  of  COMPUTER  BISMARCK, 
NAPOLEONICS  and  TORPEDO  FIRE  leaves 
Earth  and  its  wars  behind  as  he  takes  you  to 
the  fantasy  planet  Osgorth.  With  excerpts 
from  the  "Chronicles  of  Osgorth,'*  you  can 
confure  up  an  almost  endless  number  of  scen- 
arios. These  battle  simulations  take  place  on  a 
colorful  Hi-Res  map,  along  with  rosters  that 
show  what  resources  and  spells  you  have 
available. 

43K  disk.  .  .$3V*J5 

NOW  THRU  JUNE  I50NLY:  pay  just  31.96 


All  B^b^         ^^Si^JSiiaCi 


DARTS 


From  Creative  Computing 

The  traditional  pubroom  game  of  darls,  de- 
picted in  strikingly  beautifui  graphics  and 
sound-  Use  your  joystick  to  position  the 
thrower's  hand  --  10  skill  levels  allow  for  all 
ages  of  players.  Once  thrown,  the  dart  either 
finds  its  mark  or  bounces  off  (he  wire  separ- 
ators (with  a  realistic  "clink"  sound).  DARTS 
allows  from  one  to  four  players.  The  disk  ver- 
sion includes  the  ball  maze  game,  TJLT,  for 
one  or  two  ptayers. 

DARTS,   16K  tape...$T^.9S 
DARTS/TILT,  16K  disk. .  ^SS^i.  95 


AVl^  the  fortxi  tliieves 

By  Stuart  Smith  from  Quafity 
Music  and  Ht-Res  graphics  abound  in  this  fan- 
tasy/adventure for  one  or  more  players. 
Guide  up  to  17  "friendlies'"  through  the  many 
rooms  of  Ali  Baba's  mountain  stronghold  in 
search  of  the  princess.  You  may  find  treasure 
and  magic;  you're  sure  to  find  danger! 
32K  disk...S32.95 


By  Jaime  Cummins  from  Gebeili 
You  are  Andromeda^  and  you  have  entered 
the  body  oF  a  multicellular  organism.  Flitting 
about  the  vascular  system  and  fat  layers,  you 
must  eat  celfs  to  slay  alive  apd  grow  in  size 
and  strength,  if  you  can  achieve  an  enlarged 
state  you  can  also  eat  the  various  antibodies, 
but  otherwise  -  watch  out!  Select  from  7 
levels  of  antibody  protection  as  you  play  this 
science  fiction  arcade  game. 
2iiK  disk...S31.95 


ACTION 
QUEST 


ABUSE! 


From  Don't  Ask 


LOST 
COLONY 


By  David  Feitelberg  from  Acorn 
It's  the  world's  first  deep  space  colony  and 
you  are  the  economic  manager.  A  remarkable 
simulation,  LOST  COLONY  lets  you  communi- 
cate with  the  computer  using  fufl  sentences  or 
short  commands  --  just  like  an  adventure.  It 
arms  you  with  maps  and  charts  as  tools  for 
resource  management.  You  assign  human  and 
robotic  labor,  explore  new  land,  and  set 
production  quotas,  A  challenging  game,  it 
might  give  you  Insight  into  real  life  manage^ 
ment  as  well. 

16K  protected  tape  or 

32K  protected  disk.  ..$19.95  each. 

Visit  our  other  stores:  Seven  Corners 


From  JV  Software 

Vou  are  the  ghost  of  the  mansion  in  this  ar- 
cade adventure.  Using  you  joystick,  you 
move  (hrouah  the  rooms  in  quest  of  prizes. 
You  must  elude  monsters  and  solve  puzzles 
along  the  way-  Dexterity  and  reasoning  skills 
are  required  to  be  successful  in  this  fast- 
-moving  game. 
16K  lape.,.S29.95    t6K  disk. . .529.95 

PROTECTOR 

From  Synapse  Software 

The  planet's  inhabitants  are  endangered  by  a 
malevolent  alien  that  beams  them  to  his  ship 
and  transports  them  to  an  active  volcano.  You 
must  pick  them  up  oneby-one  with  your 
rescue/attack  ship  and  transport  them  to 
another  city  while  dodging  lasers  and  rough- 
terrain.  After  you  save  as  many  as  possible, 
the  volcano  erupts.  You  must  then  move  each 
person  to  a  volcano-proof  vault  in  the  mount- 
ains! Great  graphics  and  sound  in  this  arcade 
game. 
T6K  tape. -.$24. 95    33K  disk. .. $27. 50 

Center  >  Riris  Churchy VA  &   W.Bell  Plaza 


Computer  manufacturers  take  great  pride  in 
developing  "friendly"  computers.  ABUSE 
takes  equal  pride  in  nullifying  their  efforts! 
The  Don  Rickles  of  computer  games,  it's  a 
battie  of  wits  as  you  try  to  outrank  this  pro- 
gram. It  hurls  insults  that  will  curl  your  toes 
then  waits  for  your  reply.  When  the  air 
clears,  who  will  emerge  victorious? 
liOK  disk..,Sl9.95 


DERE 
ATARI 


From  APX 

Translated  from  Latin,  the  title  of  this  book  is 
"Ali  About  Atari"  and  it  means  what  it  says! 
Used  in  combination  with  Atari's  Technical 
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FOR  TH  is  a  programming  language  which  falls  in  between  BASIC  and  machine  language  -  in  speed,  and  difficulty. 
COMPUTE!  will  be  covering  FORTH  on  a  regular  basis  and,  to  start  things  off,  we  have  Jim  Butterfield's  intro- 
duction to  this  increasingly  popular  lajiguage. 


And  So  FORTH 


Jim  Butterfield 
Toronto,  Canodo 


Suppose  you  were  offered  a  collection  of  pre-tested 
machine  language  subroutines  wliich  could  do 
many  common  programmingjobs.  Nice?  Of  course. 
And  suppose  it  were  pointecl  out  to  you  that  if 
there  was  anything  missing  from  the  collection, 
you  could  write  your  own,  mostly  by  calling  se- 
quences of  the  pre-written  subroutines.  In  fact, 
you  could  build  your  own  library. 

With  such  a  package,  you'd  have  the  speed  of 
machine  language  and  the  ease  of  programming 
that  comes  with  calling  up  prewritten  code.  The 
best  of  all  possible  worlds:  and  that's  more  or  less 
what  you  get  with  P'ORTH. 

FORTH  isn't  exactly  a  language.  It's  a  set  of 
useful  routines  organized  in  such  a  way  that  you 
can  expand  the  collection  with  your  own  items, 
building  on  what's  previously  been  written.  You 
don't  exactly  program;  you  build  larger  and  larger 
modules  out  of  the  smaller  pieces,  and  what  results 
is  in  machine  language  (more  or  less).  The  code 
doesn't  need  to  be  interpreted  or  compiled;  each 
program  module  is  ready  to  run  as  soon  as  you 
have  defined  it.  And  many  FORTH  writers  do  just 
that:  they  check  out  each  module  as  it  is  written. 

How  »  Works 

FORTH  was  originally  written  for  the  PDF-1  I 
computer.  This  computer  has  an  unusual  addressing 
mode  which  allows  subroutines  to  be  called  indi- 
rectly. All  vou  need  is  a  list  of  the  subroutine  ad- 
dresses  —  no  instructions  or  op  codes  —  and  you  can 
arrange  to  execute  each  subroutine  in  the  list  in 
turn.  This  type  of  organization  is  called  threaded 
code.  It's  economical  of  memtjry:  what  could  be 
briefer  than  just  the  address  of  the  subrotitine? 

In  most  microprocessors,  ihi^eadcd  code  is 
achieved  with  an  "inner  interpreter"  that  picks  out 
each  address  from  the  list  and  then  sets  up  the 
subroutine  call.  There's  a  small  penalty  in  rtmning 
time  for  doing  this  extra  chore,  but  it's  not  great. 

FORTH  allows  each  routine  to  have  a  name. 
Type  in  the  name,  and  (he  routine  runs.  Type  in 
several  names,  separated  by  spaces,  and  each  rou- 
tine runs  one  after  the  other.  If  I  type  "1  2  +  ."  the 
computer  will  perform  the  routine  called  'T", 


placing  the  value  one  onto  the  stack;  then  routine 
"2",  placing  the  value  2  above  the  I  on  the  stack; 
then  "  +  "  which  takes  the  two  values  from  the 
stack,  adds  them,  and  returns  the  result  to  the 
stack;  and  finally  "."  which  takes  the  value  from  the 
stack  and  prints  it.  Result:  the  total,  3,  is  printed. 

You  may  define  yotu-  own  routine.  The  colon 
is  used  to  start  a  definition  line:  everything  fol- 
lowing it  (up  to  the  ending  semicolon)  is  compiled 
into  the  appropriate  sequence  of  subroutine  calls. 
So  we  may  type  ";  1 +2    1    2    -I-    .   ;"  and  define  a 
new  routine  called  "1  -I-  2"  which  will  add  1  to  2  and 
print  the  result.  This  new  item  becomes  a  perma- 
nent part  of  FORTH  at  least  until  we  power  down; 
and  can  become  truly  permanent  if  we  save  the 
new  FORTH  to  storage. 

This  is  one  of  the  problems  in  trying  to  pin 
down  FORTH  as  a  language.  Which  is  the  true 
FORTH  -  the  one  you  brought  home  from  the 
store,  or  the  one  you  are  now  using  which  includes 
handy  routines  that  you  have  subsequently  devised? 
It  becomes  veiy  hard  to  say  "FORTH  can't  do 
this...";  if  you  do,  scores  of  outraged  users  will 
reply,  "Yes  it  can;  I  added  it,"  or,  "I  bought  a  version 
with  extensions  that  do  that..." 

There's  little  point  in  defining  a  routine  which 
calculates  a  fixed  value  of  three;  but  we  can  call  on 
the  whole  FORTH  vocabulary  to  build  ever  larger 
commands.  The  existing  vocabulary  provides 
input,  output,  calculate,  testing,  and  loops.  With 
these,  you  can  construct  almost  any  logical  combi- 
nation. If  there's  anything  that's  not  there,  you  can 
usually  put  a  built-in  assembler  to  work  and  do  the 
job  in  machine  langtiage. 

The  FORTH  Estate 

There's  a  standard,  more  or  less,  for  FORTH.  It's 
defined  by  FIC-FORTH.  But  what  you  arc  likely 
to  obtain  from  a  supplier  —  at  prices  ranging  from 
free  to  several  himdred  dollars  —  may  ha\e  a  few 
pieces  missing  (like  the  assembler)  and  is  likely  to 
have  a  number  of  pet  extensions  and  supjiort 
features,  such  as  editors  or  file  handlers. 

One  aspect  of  FORTH  can  give  difficulty  to 
beginners.  The  language  is  based  on  the  use  of  a 
stack  (two  of  them,  in  fact),  and  data  is  manipulated 


OLYMPIC  SALES  COMPANY 


AutlTonzed  Dealer 


^appkz  computer 

NEW  APPLE  FAMILY  SYSTEM 

LOWER-THAN.  .  Rp  Modulator  „iL'!l '"'    , 

EVER  PRICES   .  7  Perjonal  &  game  disks  ^EST  Pnce! 

Dru  mth  eomiolltr  0  05  3.3 
SvcOiid  Diik  Dfnrti 
Ptusl-Foiliin-CobDl  tinfujfri 
Dowi  Jonn  ft  Quoli  iipgrtii 
Giip^ici  Tibkti 
VpI'CjIcIoi  AppI*  lift  111 
Enuneim  BO  cclumn  aril 
Mkiomodtm  II  bv  DC  Hivti 

WE  ALSQT  CARRY  SDfTWAflE! 
Pvricnil  SoFtwiTE  Innantnic 
Fnth  Ittt  S^fTwMt  AiTUficsn 
Hinouft  SyHiii  PIui 
Mcipcra  ■nd  rnori. 
'i^th>aiiji4  iinioiit  ApplidMl«i  tai  Appli  lift  HI 

Imnvdmi  dtlnvry  on  id  Fftod«l|-w*  Mrfy  in  vriDrnioui  mMntorv 

«l  AgpU  UrDducli  It  1^1  iitnti' 

Juil  Id  me  of  the  uftwaie  m  itocJi  NOW- 
Wa^'f  WVidatv,  fldJ/er  Btaiter.  Ulfim^.  Home  S  Miniler, 
Tax  frepsrer.  Pan!  t.5.  Typing  Tutor.  Olympic  ^ecaift 
a!on,  ABM,  Roboi  W^f,  C^SltS  Wolfensfein.  Crsnston 
Manor.  Expediter.  00  Topaz.  Cyborg,  Gargo/}, 
Falcons.  Wizardry.  Persons!  Fil/pg  Sy5ierr>.  PFS. 
Riport.  Flight  Simulator.  .  . 


Texas  Instruments 

Home  Cxjmputer 


Nin«-ig82Moiitlmith 

ful3  tYpewiiterilYlB  keyboirij, 

nmHk  U/L  an  &  morel 

Niw  KEYBOARD 

S1CQ95 


'369' 


r'ofi'  CiMt 

S3G9.95I 


S95O00 

Niw 
ktyboHd 

G5OD0  319,95 
39995  3H,9S 
IGDQQ     liM 


10    CDlDr  mDniTor  for  99/4 
32  K  Ex;],  mrm.  module 

EsKndfd  Bisic.  3  MUSTIdi 

32K  modult 

Sptech  svnihesiiji  150  00  129.95 

Diikmtmo.ydnv.  500  00   39J.95 

RF  aiodulimi  BS  50     19.5D 

Telephone  CDupIti  (modtml  22500  1B995 

PtiniM  (lolid  itt»l  400  00  3)9  95 

Wr  arrv  i  liigc  imreniorv  o1  sohwire  &  accerjoim 


M 


HEWLETT 

PACKARD 

up  1 1  r 

Adnnad  Pioocimmilili  ]'°"^  '^^^■ 

Scierlifie  UORfa,!  snooo  Si  14.93 

HP-12C 


Maael  1670  Race  Horse  Computer 
R»!.  S125.00Y/C;S24.96 


Arlvinced  Programmable 


Your  Cost: 


Financial  LCD  flerxl  StSO.OO  $1^!l.!l!l 
HP-125  New  Hictocomputef       RnU"  Yow  Con 
MK  CPUH'erminal/Keybrurd  3750  00  1195.00 
HP-B5     MiciocomputK- 
built'in  printir/monilor  3250.00  2494.00 

HP'B3  MicrccpRi-tiiilt-inmon  2250.00  1799.00 

HP.2631BPrirre>,dolrtHr.       395G.0O  3199.00 

HP82905A  80  EPl  printer  945.00     755.00 

HP  2E01 A  Letter  qollrtv  prter  3495.00 

HP.g290tM  Oral  miner  2500.00  1999,00 

Call  us  for  the  lowest  prices  on  7  disk  rlrives 

Graphira  ploner  7225  2450.00  lOtS.OO 

Personality  mpdule-a  mutt 
lor  7225 

Graphics  Tablet  9111 A 

HP41CV 

Card  Reader  lor  41 CV 

Ptinlarfor  41CV 

Quad  Rafn 

Optical  Wand  for  41 CV 

HP^tCCalculitor 

Memory  mod.  foi  41 C 

HP  97  Progrmbleptrnter 

HP34C  Prosrmbltscienlilie 

HP  38C  Progrmble  busmesi  R/l: 

HP  32E  Advinieil  scienlilic 

HP'37E  Butrness  mana^emerr 

I^e  iLdrryj  complete  mvenrory  of 

Libraries,  acceisorres  &  SLgplres. — 


750.00  a3S.0fl 
2050.00  1699.00 
325  00  2S«.II0 


215.00 
385.00 
95.00 
125.00 
25000 

75000 
160  00 
150  00 
65.00 
76  00 


171.00 

294.00 
84.9S 
99.95 
1SII.95 
2G95 
S79  95 
117.95 
119.95 
48.95 
5S95 


COMPUTERS 

Ibriel    "  Rerail    Yout  C^st 

SOO    16K  10SO.QQ     759.95 

eiO    Disk  Olive         600.0D    469.95 
fltatr  ViiiCalc  200.00     169.B5 

625    Impact  Printer  1000.00     779.95 

(Centronics  7371 
SUPER  SPECIAL -ATARI  400  (lEKI 
Retarl  S595  00  Your  Cost  S33a  95 

Language  Cart  not  included-OpT  I  it  £51  S5 


ATAR[' 


ProgrimnijblF 
Color  TV  Game   $19795 
Video  Console        XOI 


wTTTiji  f  LirmanjB 

iNtELLiViSiON 


W(fww  S325.0Q    $' 
Yaur  Cost 


234 


95 


VIDEOTAPES 

Min  order;  3,  mixed  OK 
SONY       LSOQ   2hr  $11.89 
SONY       L7S0   3hr     14.69 
RCA       VK25aGhr     13.95 


TEXAS  INSTRUMENTS 

Relail      You  Pav 

Tl'59  295.00    179.95 

TlJOn  LCD  Slu  SlldimEW  ii.gi 


TI35SFLCDSCI 

IIM 

tl^OLCOai/NEW 

i«.9S 

Bui.  Anal  1 

ig.is 

Sot.  Anal.  II 

t4.gii 

Bui,  Ciri 

3i.!S 

MBA 

54.91 

Ir^flt.  Artilvtt 

a.ti 

TIM  Ad.  LCSSri/NEW 

n.t! 

TI.55I1  NEW 

14,9i 

TlSJPtog.Sti 

39.15 

TI.SeC4S0Stlo  Pro«- 

n.iE 

PC-lOOCPiinl/Plol 

t«9.9S 

LCD  PiotriiniilirmEW 

si.n 

OHIO  SGIENTIFIO 

Pa!t'^\Hm.ii  ComiiuU'c  RiM.iii  Vour  Cu^I 

csP0F-4ak  3495.00  3195.00 

■  Dual  E"  Drives     *  64  col  x  32  iMie/ciilur 
•  7  MIPS     I  AST'  mtl\n\^  miirr' srndaril  learr^-s 
Fortran  &  Pascal  avarlable 

If rn>  otfiSf  OSI  pwilucti  ^milabfe 
at  discounted  prices,  of  course' 


(■■ill!  Mi  Main  ShDwtoafn&  Offices 
...... WS«;.,j   216  South  Oxford  Avenue 

"""■''■''■■'     Los  Angeles,  CA  90D04 

WE  HONOR 


VISA  and  MASTERCHARGE 

TELEX:  67   34  77 

ORDER  DESKS  open  7  Days  a  Weeki 

7:00  AM  to  7:00  PM  Man  thru  Sat 

Sunday  Noon  to  6:00  PIVI 

Ordei  Desks:  12131739-1130 

TOLLFREE  TOLL  FREE 

(aulside  Calif. I  (witfiin  Calif  I 

800-421-8045   800-Z52-2153 


All  goods  suOiecr  ro  3V3<hbi!>ty:  xht;.  ad  suprr 

i€des  3lt  previous  jtfi.  we  are  not  raspor.siijie 

(or  \YpogrophiC3l  errpn;  we  will  mset  or  best 

^ny  advertised  pricei  if  the  competition  hgs 

llir  gvodi  Orl  h.ind 

Minintun^  ihrpptftgf  ,ind  fjdndting  5^.95, 

Ail  ordfr\  ju/f/f^cJ  to  wn/icitiOf  ^nd^cceptonce 


EPSON  PRINTERS 

MXM 

Opliontl  Griltrax  CMp  80 

MXaO  FT 

.Mm  00 


Retail:  Your  Cost 
E45.00  499.00 
95  00 
745,00  599  00 
995.00       749  00 


OIABLQ630 

Laner  Qualitv 
daisy  wheel 
w/trictors 
llfi.,,1  S33SS  00 
V/C:  $2595.00 


PAfERtiflER  PRINTERS 

460        996.00  995  00 

46DG  griphici  1094.00  9G9  95 

560       1295.00  1099  00 

560G  griphrcs  1394.00  1195  00 

445        795.00  695  OD 

445G       S94  00  7B9  00 


SANYO  MONITORS    High  resolution 

13'Cnlni  Inevvl  highquilily  55000  4199S 

l2"Gie«nphi>iphi]rout  360(10  25995 

17  •Blacks  »ihnr  340  00  219  95 

15"  Black  S  f.hite  JiaW  259  95 

9'Blick  a  ohimrhibMTlelkl)  JJiOO  169  95 


AMDEK(Leedex)High  Quality  iVIanitars 

100       12"B/yy,  12MH!                    179.00  139  95 

100  G    12"  Green  12  MHz                  199  00  174  95 

300  G    12"  Green  18  MH:                 249  00  19915 

Color  1 13    Color.  NTSCcomp  input  44S  00  1"^ 


SPRING  SPECIAL 


No  need  to  wait  any  longer  for  our  controller  develop- 
ment system; 

The  MMC/03S  is  back!  For  S250.00  you  get: 

I  MMC/03D  Microcomputer,  IKRAM,  2-6522's  ZIF  soc- 
kets for  CPU  and  EPROM,  20MA  full  duplex  current 
loop,  &  crystal  clock. 

1  MMC/03ICE  In  circuit  emulator,  works  off  any  6502- 
based  system  including  AIM,  SYM,  KIM,  OSI. 
(Apple  version  slightly  more,  PET  version  a  lot  less) 

1  MMC/03EPA  EPROM  programming  adaptor; 
Programs  -  2758's,  2716's,  and  2532's. 


MMC/03D 


MMC/03rCE 


,  J.  BRACHMAN  ASSOCIATES,  INC. 
P.O.  Box  1077 
Havertown,PA  19083 
(215)  622-5495 


SEE  COMPUTE! 

April  1981 

For  Eric  Rehnke's  Review. 


OLD 


PET   OWNERS   NEVER   DIE 

THEY  JUST   CALL   ON    US!    ^ 

Our  innovative  line  of  fiardware  products  protect  tfie  investment  in 
your  original  versron  4K/8K  PET  by  extending  its  life  and  usefulness. 
Our  software  works  on  most  PET/CBH/ls.  ftt^\ 

•  211470-6550  RAM  ADAPTER  v*^'^^^"'^ 

Replaces  up  lo  ergfit  6550  RAMs  witti  low  cost,  relrable  21 14s^)ne  at  a 
time.  Use  two  units  for  total  6550  replacement.  Never  worry  about 
RAM  avarlabilriy  agarn! 

PHBOOI  Bare  Board  S1 1.95 

PHKOOIS  Full  Kit  (No  2114s)        S17.95 

PH001S  Assembled  (No  2114s)   S24.95 

(S2.50  poslage/handling  per  orderl 

•  4K  MEMORY  EXPANSION 

Installs  easriy  internally.  Uses  eight  2114L5.  Write  protect  provisions. 
Second  expansion  neetJs  external  +5V  power.  "Soft-ROM"  applica* 
Irons.  Bigger  programs' 

PHB-002  Bare  Board  S16.00 

PHK-0a2  Full  Kit  (No  2114s)        S29.00 

PH-002S  Assembled  (No  21 14s|   S42-00 

PH002  AssembleiJ  with  2114s   S89.00 

(S3-00  postage-'handling  per  order) 

•  "REAL  WORLD"  SOFTWARE 

For  most  PET.'CBMs.  Word  Processor.  Mailing  List,  Catalog,  Satellite 
Tracker.  Morse  Code  Keyer,  Frerjuency  Counter.  Professronal  results 
at  tow  cost! 

S17-S25 


iVnt*-  for  Frt^e  Cir-s/ocf 


PROMPT  SHIPMENT' 
Caliloinia  Res-iderus.  add  G   -  ^ ax. 


SATISFACTION  GUAHANTESD 
Fnrpign  Shj"i>in<1  Higher 


OPTIMIZED  DATA  SYSTEMS 

[Jrpi   C,    P.O.Br,Kb95      PlaMolia.  California  93G7Q 

DEALER    INQUIRIES   irjVITED     ^^^— 
PET'CBM  Trademark  of  Cornmotlore  Busintiss  rvlachines 


122 


COMPUTEI 


May,  1982.  Issue  24 


by  pulling  and  pushing  it  to  and  from  the  data 
stack.  When  a  command  is  given  to  manipulate 
data,  that  data  had  better  be  on  the  stack  already. 
To  add  1  and  2,  we  must  say  1  2  +  so  as  to  place 
the  two  numbers  on  the  stack  first.  This  type  of 
notation  is  called  Reverse  Polish  (or  Postfix)  nota- 
tion and  seems  cluinsy  at  first;  but  a  little  practice 
will  make  it  seem  quite  natural. 

Values  in  the  data  slack  are  usually  limited  to 
16  bit  signed  integers.  That  means  that  numbers 
can  be  integers  in  the  range  of -32768  to  +32767. 
You  can't  fit  the  value  of  pi  inlo  an  integer,  nor  can 
you  represent  youv  annual  salary  in  pennies  unless 
you're  unusually  poor.  And  what  about  arrays? 
You  might  have  trouble  fitting  marks  for  300 
students  on  the  stack.  And,  if  you  made  it  .somehow, 
you'd  have  a  devil  of  a  time  getting  the  particular 
one  you  wanted.  And  we  haven't  even  mentioned 
how  to  deal  with  strings... 

Because  of  such  limitations,  FORTH  quickly 
leaves  its  .simple  form  and  starts  to  deniancl  consid- 
erable skills  of  the  programmer.  He  must  be  able 
to  allocate  memory  space  and  set  up  sets  of  indirect 
pointers  that  will  steer  him  to  the  particular  unit  of 
data  he  needs.  He  will  need  to  be  able  to  handle 
floating  point  by  building  special  commands;  in 
many  cases  this  feature  is  at  least  partly  provided 
by  the  vendtjr. 

The  beginner  is  faced  with  a  huge  vocabulary 
of  commands,  most  of  which  he  will  need  to  learn. 
Not  everyone  will  have  the  patience  to  slug  through 
this  in  order  to  develop  competence  in  FORTH. 
When  he  finds  he  needs  to  handle  indirect  pointers 
and  tables,  he'll  need  to  ha\e  an  aptitude  for  this 
kind  of  thing.  FORTH  demonstrations  can  be 
misleading;  the  language  seems  to  be  so  easy  when 
a  few  simple  things  are  shown. 

For  those  who  take  the  time  and  trouble  to 
develop  FORTH  competence,  (he  payoff  can  be 
high:  fast-running  code  that  can  be  written  quickly. 
But  the  beginner  must  realize  that  it's  not  all  easy 
sailing;  FORTH  won't  help  you  along  in  the  same 
way  that  BASICS  does. 

Advocates  of  structiued  programming  tend  to 
be  suspicious  of  FORTH.  Since  FORTH  encoin-- 
ages  to  build  upward  from  the  detailed  code  to  the 
total  job,  it  is  considered  a  "bottom  up"  type  of 
language.  Many  computer  .scientists  would  prefer 
to  see  you  go  the  other  way:  from  the  top  -  the  big 
picture  -  down  into  increasing  levels  of  details,  or 
"top  down"  progrannning. 

It's  a  language  that  excites  many  users.  For 
others,  it  may  be  tough  sledding  and  too  far  off  the 
mainstream  of  small  computer  activities.  Those 
who  are  hooked  on  FORTH  become  fanatics:  they 
insist  that  a  job  is  well  done  only  if  it's  FORTH 
right.  © 


Part  I  of  this  three-part  machine  language  monitor 
for  the  OSI  Superboard  appeared  in  March,  1 982, 
issue  #22. 

Part  II: 

A  Superboard  II 
Monitor 

Frank  Cohen 
Pacific  Palisades,  CA 


In  the  March  issue  of  COMPUTl!  we  presented 
the  first  part  of  a  fairly  complex  program  to  add  a 
sophisticated  "monitor"  program  to  the  Superboard 
II.  A  monitor  does  nothing  more  than  to  peek  into 
the  machine's  memory  and  enter,  display,  move,  or 
store  data  in  the  form  of  hexadecimal  bytes. 

Stored  in  the  ROM  memory  on  the  Superboard 
is  OSI's  monitor  program.  When  originally  de- 
signing the  Superboard,  a  microcomputer  called 
the  KIM- 1  was  selling  well  in  the  microcomputer 
market.  The  OSI  monitor  largely  resembles  the 
monitor  for  the  KIM-1.  The  KIM-1  had  a  six  digit 
display  and  a  hexadecimal  (base  16)  keypad  plus 
some  other  keys  which  had  specific  functions  de- 
voted to  each.  With  the  six  digit  display,  there  was 
room  to  display  a  two  byte  address  ancl  the  contents 
of  that  memory  location. 

There  were  two  modes  of  operation:  the  ad- 
dress mode,  and  data  mode.  In  the  address  mode, 
a  key  pressed  was  rotated  into  the  current  address 
being  displayed.  By  rotating  the  key  in,  the  existing 
address  digits  are  all  shifted  left  one  position  (the 
left-most  digit  was  lost)  and  the  new  key  pressed  is 
put  into  the  right-most  digit.  The  same  kind  of 
scheme  is  used  for  entering  data  in  the  data  mode. 
However,  instead  of  changing  the  address  digits, 
the  contents  of  that  location  are  changed. 

Changing  from  the  data  to  the  address  mode 
(or  vice  versa)  is  accomplished  by  pressing  the  AD 
key,  or  the  DA  key.  The  Superboard  II  uses  the 
period  ( . )  key  instead  to  enter  the  address  mode 
and  the  comma  (  ,  )  key  for  the  data  mode.  This 
system  works  well  for  the  KIM-1  considering  that  it 
cost  about  $1 75  and  did  not  have  a  video  display  or 
an  advanced  keyboard  as  the  Superboard  does. 

Of  course,  the  monitor  program  for  the  Su- 
perboard only  occupies  a  small  fraction  of  the 
space  that  Super-Monitor  uses.  However,  if  you 
start  using  your  Superboard  more  and  more,  you 
normally  will  learn  how  to  program  in  machine 
language.  Possibly  blocking  your  move  into  the 
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wonderful  world  of  machine  language  is  the  resi- 
dent monitor  program. 

Last  month  we  outlined  what  the  capabilities 
of  the  Superboard  II's  new  monitor  program 
should  include.  Top  on  the  list  was  the  ability  to 
look  into  memory,  a  group  of  locations  at  a  time. 
Second,  we  wanted  to  be  able  to  modify  the  Super- 
board's  memory  and,  at  the  same  time,  see  what  we 
jusl  modified.  Third,  we  want  to  fill  a  block  of 
memory  with  some  value.  Next,  we  want  to  be  able 
to  move  a  whole  block  of  memory  from  one  location 
to  another.  Finally,  we'll  need  an  intelligent  cassette 
interface  routine  for  storing  and  retrieving  blocks 
of  memory. 

Since  Super-Monitor  is  over  500  bytes  long,  it 
has  been  split  into  sections.  Last  month's  issue 
presented  the  listing  for  a  program  called  HEX- 
DUMP.  HEXDUMP  was  listed  first  since  most  of 
the  other  routines  in  Super-Monitor  use  its  sub- 
routines. When  looking  at  the  listings  of  the  indi- 
vidual programs,  you  will  find  that  they  are  each 
mini-programs.  The  start  of  each  Usting  also  tells 
what  other  programs  (subroutines)  are  needed  to 
make  it  work.  The  logic  behind  the  listing's  struc- 
ture lies  in  the  fact  that  loading  Super-Monitor  in 
its  entirety  takes  about  five  minutes  with  the  Sti- 
perboard's  slow  cassette  interface.  By  loading  just 
the  routines  that  you  want,  Super-Monitor  can  be 
customized. 

HEXDUMP  fills  the  screen  of  the  Superboard 
with  data  from  memory,  eight  bytes  at  a  time. 
HEXDUMP,  like  most  of  the  routines  in  Super- 
Monitor,  uses  a  program  called  Super-Cursor  VI. 3 
(COMPUTE!  December,  198L  #19,  pp.  124-128)  to 
handle  its  video  output.  To  use  Super-Cursor 
V  1.3,  a  program  puts  the  ASCII  character  in  the 
CPU's  accumulator  and  executes  a  jump-to- 
subroutine  (JSR)  to  the  start  address  of  Super- 
Cursor,  1 E40  (Hex).  Super-Cursor  also  is  used  to 
clear  the  screen,  address  1EC2  (Hex),  and  to  home 
the  cursor,  address  1E80  (Hex).  If  you  don't  want 
to  use  Super-Cursor,  you  will  have  to  write  your 
own  video  output  routine.  If  you  want  Super- 
Cursor  and  Super  Monitor  you  can  send  a  blank 
cassette  and  $3  to  the  address  below  and  I  will  copy 
it  for  yoti. 

The  main  subroutines  from  HEXDUMP  that 
the  other  routines  use  are  called  IN  ADR  and 
PEINE.  INADR,  starting  at  address  1D93  (Hex), 
inputs  a  two  byte  address  from  the  keyboard  and 
echoes  it  to  the  video  screen.  The  resulting  address 
is  stored  in  address  00E7,  called  ADR,  and  00E8. 
PEINE  is  used  to  print  a  row  of  eight  bytes  of  data 
on  the  screen.  The  beginning  address  is  located  in 
ADR.  00E7  and  00E8. 

INDATA 

The  first  program  in  this  issue  is  called  INDATA. 


This  program  is  approximately  199  bytes  long  and 
allows  the  user  to  look  into,  and  modify,  any  group 
of  memory  locations.  Entering  machine  language 
programs  is  simple  using  INDATA.  In  fact,  after 
writing  HEXDUMP,  and  Super-Cursor  VI. 3,  I 
used  INDATA  to  enter  the  other  routines.  It  is  fast 
and  efficient. 

INDATA  shows  the  programmer  a  line  of 
eight  bytes  of  data  at  a  time.  Preceding  the  data  is 
the  address  of  the  left-most  byte  of  data.  A  greater- 
than  sign  (>)  is  placed  next  to  the  currently  "open" 
memory  location.  Any  hexadecimal  key  you  hit  will 
be  rotated  into  that  byte.  When  you  have  finished 
changing  the  contents  of  the  current  memory 
location,  you  can  move  the  greater-than  sign  to  the 
next  location  (one  space  right)  by  pressing  the 
SPACE  bar.  Or,  you  can  go  back  to  the  last  location 
(one  space  left)  by  pressing  the  RUB-OUT  key.  If 
you  think  that  you  made  a  mistake  just  look  up  at 
the  screen  and  compare. 

If  you  are  at  the  right-most  byte  on  a  row,  the 
next  time  you  hit  the  space  bar  the  next  line  of 
eight  bytes  will  be  displayed.  The  opposite  is  true 
for  typing  a  Rub-Out  when  you  are  at  the  left-most 
byte.  When  you  are  finished  entering  data,  pressing 
the  RETURN  key  will  exit  the  program.  In  the 
listing,  when  you  press  the  RETURN  key,  the 
program  will  go  back  into  OSEs  ROM  monitor 
program. 

Program  I  is  a  complete  assembly  listing  of 
INDATA,  As  it  is  listed,  it  fits  right  under  HEX- 
DUMP  on  an  8K  Superboard  II.  I  do  not  suggest 
trying  to  move  INDATA  toanother  part  of  memory 
as  it  uses  many  absolute  addresses  which  would 
have  to  be  modified.  However,  if  you  don't  have  an 
assembler,  it  is  possible  to  move  it.  (This  is  your 
encouragement  to  get  a  more  complex  system.)  If 
your  Superboard  has  only  the  original  4K  bytes  of 
RAM,  I  suggest  you  add  some  2 1 14's. 

BMOVE 

BMOVE  is  short  for  Block  Move  Routine.  As  the    . 
name  implies,  this  routine  is  set  up  to  move  any 
size  block  of  memory  from  one  location  to  another. 
This  is  especially  handy  if  you  have  entered  a  long 
program  and  found  that  you  accidentally  started  at 
the  wrong  location.  Another  application  is  looking 
into  the  ROM's  on  your  Superboard.  By  telling 
BMOVE  to  move  the  beginning  of  the  BASIC-in- 
ROM,  located  at  AOOO,  to  the  memory  mapped 
video  area  you  can  see  the  internal  organs  of  BASIC. 

To  use  BMOVE,  you  enter  the  program  at 
location  1BC6  (Hex).  The  program  first  asks  you 
for  the  starting  location  of  the  block  to  be  moved 
by  printing  "S  =  "  on  ttie  screen.  Then  it  asks  you 
for  the  ending  address  by  printing  "E  =  "  on  the 
screen.  (No,  it  is  not  asking  for  Einstein's  Theory 
of  Relativity.)  Finally,  BMOVE  prompts  you  to  enter 
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the  beginning  destination  address  bv  printing 
"D  =  ." 

BMOVE  is  very  fast.  You  will  find  that  it  can 
move  a  block  8K  long  in  about  a  second.  The  ma- 
jority of  BMOVE's  program  listing  is  devoted  to 
inputting  the  three  addresses.  After  it  has  those 
addresses  loaded,  BMOVE  calctilates  tlie  last  ad- 
dress of  the  destination.  It  then  proceeds  to  move 
the  block,  byle  by  byte,  from  the  lop  down.  For 
every  byte  it  moves,  il  will  decrement  the  ending 
address  and  check  to  see  if  it  is  equal  to  the  starting 
address.  When  the  two  are  equal,  it  will  return  to 
OSI's  ROM  nionil<}r.  Again,  later,  we  will  modify 
the  program  lo  return  to  Super-Monitor's  main 
menu  routine. 

In  the  third  and  final  installment,  next  month, 
the  listings  will  be  described  and  listed.  So  far  we 
have  enough  to  call  this  an  advanced  monitor 
routine.  The  three  programs,  HEXDUMP, 
INDATA,  and  BMOVE,  allows  you  to  look  at, 
modify,  and  move,  data  in  \'erv  simple  steps. 

These  routines  mnke  extensive  calls  to  HEXDUMP  (nid 
SUPER-CURSOR  VIJ.  It  also  changes  SUPER- 
CURSOR  "sysletii  iiariables,"  such  as  cursor  position.  If 
you  want  to  me  INDATA  and  BMOVE  without  HEX- 
DUMP  (nut  SUPER-CURSOR,  you  zoill  need  to  refer  lo 
the  listings  ofSUPER-CURSORfCOMPimi  Eebruory, 
I9H2,  421}  and  HEXDUMP  fCOMPUTE!  December, ' 
1982,  #14).  Zero  page  u.sage:$E7-$ED 

Program  1:  INDATA 


1D0E 
1D16 


6F  IC 
EA  A5 


C6 

E9 


EA 
91 


4C 
E7 


6F  IC  A4 
60  AA  A A 


1C56 

20 

80 

IE 

A9 

41 

20 

40 

IE 

1C5E 

A9 

3D 

20 

40 

IE 

20 

96 

ID 

1C66 

A9 

00 

85 

EA 

A9 

3E 

8D 

61 

1C6E 

IF 

20 

80 

IE 

20 

00 

IE 

AE 

1C76 

CC 

D0 

20 

80 

IE 

86 

E2 

20 

1C7E 

FB 

IE 

A6 

EA 

20 

FB 

IE 

20 

1C86 

FB 

IE 

20 

FB 

IE 

E0 

00 

F0 

1C8E 

04 

CA 

4C 

82 

IC 

A5 

E7 

38 

1C96 

E9 

08 

85 

E7 

B0 

02 

C6 

E8 

1C9E 

A4 

EA 

Bl 

E7 

85 

E9 

20 

BA 

1CA6 

FF 

C9 

0D 

D0 

08 

A9 

A0 

8D 

ICAE 

61 

IF 

4C 

43 

FE 

C9 

20 

D0 

1CB6 

03 

4C 

D8 

IC 

C9 

7F 

D0 

03 

ICBE 

4C 

F8 

IC 

20 

F3 

ID 

8D 

CF 

1CC6 

IC 

A5 

E9 

0A 

0A 

0A 

0A 

18 

ICCE 

69 

00 

85 

E9 

20 

15 

ID 

4C 

1CD6 

6F 

IC 

20 

15 

ID 

A5 

EA 

C9 

ICDE 

07 

D0 

12 

A9 

00 

85 

EA 

A5 

1CE6 

E7 

18 

69 

07 

85 

E7 

90 

02 

ICEE 

E6 

E8 

4C 

6F 

IC 

E6 

EA 

4C 

1CF6 

6F 

IC 

20 

15 

ID 

98 

D0 

12 

ICFE 

A9 

07 

85 

EA 

A5 

E7 

38 

E9 

1D06 

08 

85 

E7 

B0 

02 

C6 

E8 

4C 

Common  routines: 

1C56  INDATA 

1C66  BLOOP 

IC6F  BPCS 

1C80  SKIP 

1C93  CKSP 

1C9E  OPCELL 

ICA4  KEY 

ICCl  ROTIN 

1CD8  GNCELL 

1D15  CLCELL 


Entry  pwintfor  INDATA  program 

Main  loop  start  for  INDATA 

Print  a  line  and  fix  SUPER-CURSOR  bug 

Positions  cursor  to  current  open  cell 

Fix  HEXDUMP  bug  by  adding  $08  to 

ADR 

Load  BYTE  with  current  open  cell 

Decodes  key  pressed  and  jumps  to 

routine 

Rotates  key  pressed  value  into  current 

cell 

Open  next  cell 

Close  last  cell 


Program  2: 

BMOVE 

1BC6 

20 

80 

IE 

A9 

53 

20 

40 

IE 

IBCE 

A9 

3D 

20 

40 

IE 

20 

96 

ID 

1BD6 

A5 

E7 

85 

EB 

A5 

E8 

85 

EC 

IBDE 

20 

95 

IE 

20 

AB 

IE 

A9 

45 

1BE6 

20 

40 

IE 

A9 

3D 

20 

40 

IE 

IBEE 

20 

96 

ID 

A5 

E7 

85 

E9 

A5 

1BF6 

E8 

85 

EA 

20 

95 

IE 

20 

AB 

IBFE 

IE 

A9 

44 

20 

40 

IE 

A9 

3D 

1C06 

20 

40 

IE 

20 

96 

ID 

A5 

E9 

1C0E 

38 

E5 

EB 

85 

ED 

A5 

EA 

E5 

1C16 

EC 

48 

A5 

ED 

18 

6  5 

E7 

85 

ICIE 

E7 

68 

65 

E8 

85 

E8 

A0 

00 

1C26 

Bl 

E9 

91 

E7 

A5 

EB 

C5 

E9 

1C2E 

D0 

09 

A5 

EC 

C5 

EA 

D0 

03 

1C36 

4C 

43 

FE 

A5 

E9 

38 

E9 

01 

1C3E 

85 

E9 

B0 

02 

C6 

EA 

A5 

E7 

1C46 

38 

E9 

01 

85 

E7 

B0 

02 

C6 

1C4E 

E8 

4C 

24 

IC 

EA 

EA 

EA 

Common  routines 

1BC6 

BMOVE 

Inputs  starting  location  of  block  to 

be  moved 

IBDE 

INELOC 

Inputs  ending 

location  of  block  to  be 

moved 

IBF9 

INDADR 

Inputs  destination  address  of  block  to  be 

moved 

IBOC 

CALC 

Calculates  enc 

ing  address  of  destination 

block 

1C24 

MOVIT 

Moves  abyte  from  EB  AD  to  DBAD 

1C2A 

CKFIN 

Checks  to  see  i 

f  we're  finished 

1C39 

NFIN 

Decrements  two  byte  regi 

ster.sEBAD      ^ 

and  DBAD 

© 
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OSI 


TRS-80 


COLOR-80 


OSI 


GALAXIAN  ■  4K  ■  One  of  the  fasiest  and  finest 
arcade  games  ever  written  for  ttie  OSI,  Itiis  one 
features  rows  of  hard-hitting  evasive  dogfighiing 
aliens  ihirstv  'or  vour  blood.  For  those  who 
loved  (and  tired  of)  Alien  Invaders.  Specify 
svstem  —   A  bargain  at  S9.95    OSI 


LABYRINTH  •  8K  ■  This  has  a  display  back- 
ground similar  to  MINOS  as  the  action  takes 
place  in  a  realistic  rnaze  seen  from  ground  level. 
This  is,  however,  a  real  time  monster  hunt  as  you 
track  down  and  shoot  mobile  monsters  on  foot. 
Checking  out  and  testing  this  one  was  the  most 
fun  I've  had  in  years!  -  $13.95,    OSI 


THE  AARDVARK  JOURNAL 
FOR  OSI  USERS  -  This  is  a  bi-monthly 
tutorial  journal  running  only  articles  aboui  OSI 
systems,  Every  issue  contains  programs  custom- 
ized for  OSI,  tutorials  on  how  to  use  and  modify 
the  system,  and  reviews  of  OS!  related  products. 
In  the  last  two  years  me  have  run  articles  like 
these! 

1)  A   tutorial  on   Machine  Code   for   BASIC 
programmers, 

2)  Complete  listings  of  two  word  processors 
for  BASIC  IN  ROM  machines. 

3)  Moving  the  Directory  off  track  12. 

4)  Listings  for  20  game  programs  for  the  OSI , 

5)  How  to  write   high   speed   BASIC   —  and 
lots  more  - 

Vol.1  11980)  6  back  issues- $9.00 

Vol.  2  11981 1  4  back  issues  and  subscription  lor 

2  additional  Issues  -  £9.00. 

ADVENTURESH! 

For  OSI,  TRS-80,  and  COLOR-80.  These 
Adventures  are  written  in  BASIC,  are  full  fea- 
tured, fast  action,  full  plotted  adventures  that 
take  30-50  hours  to  play.  lAdventures  are  inter- 
active fantasies.  It's  like  reading  a  book  except 
that  you  are  the  main  character  as  you  give  the 
computer  commands  like  "Look  in  the  Coffin" 
and  "Light  the  torch",) 

Adventures  require  8K  on  an  OSI  and  16K  on 
COLOR-BO  and  TRS-BO.  They  sell  for  S14.95 
each. 

ESCAPE  FROM  MARS  (by  Rodger  Olsenl 
This   ADVENTURE  lakes  place  on   the  RED 
PLANT.    You'll   have   to  explore  a  Martian  city 
and  deal   with   possibly  hostile  aliens  to  survive 
this  one.  A  good  first  adventure. 

PYRAMID  (by  Rodger  Olsen) 
This  IS  our  most  challenging  ADVENTURE.  It 
is  a  treasure  hunt  in  a  pyramid  full  of  problems. 
Exciting  and  lough" 

TREK  ADVENTURE  (by  Bob  Retelle) 
This  one  takes  place  aboard  a  familiar  starship. 
The  crew  has  left  for  good  reasons  -  but  they  for- 
got to  take  you,  and  now  you  are  in  deep  trouble. 

DEATH  SHIP  (by  Rodger  Olsen) 
Our  first  and  original  ADVENTURE,  this  one 
takes  place  aboard  a  cruise  ship  -  but  it  ain't  the 
Love  Boat. 

VAMPIRE  CASTLE  (by  Mike  Bassman) 
This  is  a  contest  between  you  and  old  Drac  - 
and  it's  getting  a  little  dark  outside.  £14.95  each. 


OS!  NEW-NEW-NEW  OSI 

TINY  COMPILER 

The  easy  way  to  speed  in  your  programs.  The 
tiny  compiler  lets  you  write  and  debug  your  pro- 
gram in  Basic  and  then  automatically,  compiles  a 
Machine  Code  version  that  runs  from  50-150 
times  faster.  The  liny  compiler  generates  relocat- 
able, native,  transportable  machine  code  that  can 
be  run  on  any  6502  system. 

It  does  have  some  limitations.  It  is  memory 
hungry  -  8K  is  the  minimum  si^ed  system  that 
can  run  the  Compiler.  It  also  handles  only  a 
limited  subset  of  Basic  —  about  20  keywords  in- 
cluding FOR,  NEXT,  IF  THEN,  GOSUB,  GOTO, 
RETURN,  END,  STOP,  USn(X),  PEEK,  POKE, 
-,=,',/.  . /•>  ,  Variable  names  A-Z,  and  Integer 
Numbers  from  0-64K, 

TINY  COMPILER   is  written  in  Basic.  It  can 
be  modified  and  augmented  by  the  user.  It  comes 
with  a  20  page  manual. 
TINY  COMPILER  -  S19.95  on  tape  or  disk    OSI 

SUPERDISK  II 

This  disk  contains  a  new  BEXEC  that  boots 
up  with  a  numbered  directory  and  which  allows 
creation,  deletion  and  renaming  of  files  without 
calling  other  programs.  It  also  contains  a  slight 
modHication  to  BASIC  to  allow  14  character 
file  names, 

The  disk  contains  a  disk  manager  that  con- 
tains a  disk  packer,  a  hex/dec  calculator  and 
several  other  utilities- 
It  also  has  a  full  screen  editor  (in  machine 
code  on  C2P/C4))  that  makes  corrections  a  snap. 
We'll  aiso  toss  in  renumbering  and  program 
search  programs  —  and  sell  the  whole  thing  for  — 

SUPERDISK  II   $29.95  (5'A"I     OSI 

BARE  BOARDS  FOR  OSI  C1P 
MEMORY  BOARDS!!!  -  for  the  CIP  -  and  they 
contain  parallel  ports! 

Aardwarks  new  memory  board  supports  8K 
of  2114's  and  has  provision  for  a  PIA  to  give  a 
parallel  ports !  It  sells  as  a  bare  board  for  S29.95. 
When  assembled,  the  board  plugs  into  the  expan- 
sion connector  on  the  600  board.  Available  now! 

PROM  BURNER  FOR  THE  CIP  -  Burns  single 
supply  2716's.  Bare  board  -  $24.95. 

MOTHER  BOARD  -  Expand  your  expansion 
connector  from  one  to  five  connectors  or  use  it 
to  adapt  our  CIP  boards  to  your  C4/8P.  -  $14.95. 

16K  RAM  BOARD  FOR  CIP  -  This  one  does 
not  have  a  parallel  port,  but  it  does  support  16K 
of  2114's.  Bare  Board  £39.95. 


WORD  PROCESSING  THE  EASY  WAY- 
WITH  MAXI-PROS 

This  is  a  lineoriented  word  processor  de- 
signed for  the  office  that  doesn't  want  to  send 
every  new  girl  out  for  training  in  how  to  type  a 
letter. 

It  has  automatic  right  and  left  margin  justi- 
fication and  lets  you  vary  the  width  and  margins 
during  printing.  It  has  automatic  pagination  and 
automatic  page  numbering.  It  will  print  any  text 
single,  double  or  triple  spaced  and  has  text  cen- 
tering commands.  It  will  make  any  number  of 
multiple  copies  or  chain  files  together  to  print  an 
entire  disk  of  data  at  one  time. 

MAXI-PROS  has  both  globaf  and  line  edit 
capability  and  the  polled  keyboard  versions 
contain  a  corrected  keyboard  routine  that  make 
the  OSI  keyboard  decode  as  a  standard  type- 
writer keyboard, 

MAXI-PROS  also  has  sophisticated  file 
capabibilities.  It  can  access  a  file  for  names  and 
addresses,  stop  for  inputs,  and  print  form  letters. 
It  has  file  merging  capabilities  so  that  it  can  store 
and  combine  paragraphs  and  pages  in  any  order. 

Best  of  all,  it  is  in  BASIC  (0S65D  51/4"  or 
S"  disk)  so  that  it  can  be  easily  adapted  to  any 
printer  or  printing  job  and  so  that  it  can  ix  sold 
for  a  measly  price. 
MAXI-PROS  -  $39.95.  Specify  BY,  or  8"  disk. 

SUPPORT  ROMS  FOR  BASIC  IN  ROM  MA- 
CHINES -  C1S/C2S.  This  ROM  adds  line  edit 
functions,  software  selectable  scroll  windows, 
bell  support,  choice  of  OSI  or  standard  keytKiard 
routines,  two  callable  screen  clears,  and  software 
support  for  32-64  characters  per  line  video. 
Has  one  character  command  to  switch  model 
2  CIP  from  24  to  48  character  line.  When  in- 
stalled in  C2  or  C4  IC2SI  requires  installation 
of  additional  chip.  CIP  requires  only  a  jumper 
change,  -  £39.95 

C1E/C2E  similar  to  above  but  with  extendetj 
machine  code  monitor.  —  £59.95     OSI 

ARCADE  GAMES  FOR  OSI,  COLOR-80  AND 
TRS-BO  I8KOSI,  16K  TRS-80  AND  COLOR-SO) 

TIMETREK  -  A  REAL  TIME,  REAL  GRAPHICS 
STARTRECK.  See  your  torpedoes  hit  and  watch 
your  instruments  work  in  real  time.  No  more  un- 
realistic scrolling  displays!  $14.95. 

STARFIGHTER  -  This  one  man  space  war  game 
pits  you  against  spacecruisers,  battlewagons,  and 
one  man  fighters,  you  have  the  view  from  your 
cockpit  window,  a  real  time  working  instrument 
panel,  and  your  wits.  Another  real  time  goody, 
$9,95 

BATTLEFLEET  -  This  grown  up  version  of  Bat- 
tleship is  the  toughest  thin  king  game  available  on 
OSI  or  80  computers.  There  is  no  luck  involved 
as  you  seek  out  the  computers  hidden  fleet.  A 
topographical  tough ie.  S9.95 

QUEST  -  A  NEW  IDEA  IN  ADVENTURE 
GAMES!  Different  from  all  the  others.  Quest  is 
played  on  a  computer  generated  mape  of  Alesia. 
Your  job  IS  to  gather  men  and  supplies  by  comb* 
bat,  bargaining,  exploration  of  ruins  and  temples 
and  outright  banditry.  When  your  force  is  stroni^ 
enough,  you  attack  the  Citadel  of  Moorlock  in  a 
life  or  death  battle  to  the  finish.  Playable  in  2  to 
5  hours,  this  one  is  different  every  time.. 
16K  COLORED  OR  TRS-80  ONLY,  $14.95 


Please  specify  system  on  all  orders 

This  is  only  a  partial  listing  of  what  we  hiive  to  offer.  Wa  offer  over  120  games,  ROMS,  and  data  sheets  for  OSI  systems 


and  many  games  and  utilities  for  COLOR-80  and  TRS-80.  Send  S1.00  lor  our  catalog. 

AARDVARK  TECHNICAL  SERVICES,  LTD. 

2352  S.  Commerce,  Walled  Lake,  Ml  48088 

(313)669-3110 
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Getting  Your 
Atari  Disic  Drive 
Up  To  Speed 

Bob  Christiansen 
Vice-President,  Quality  Software 
Reseda,  CA 


read,  especially  by  another  drive  turning  at  a  faster 
speed.  Slower  drives  can  usually  read  diskettes 
formatted  and  written  at  fastei-  speeds,  but  the 
reverse  is  not  true.  'I'luts,  it  your  friend  cannot 
read  a  disk  that  you  wrote,  the  most  likely  event  is 
that  his  dri\'e  is  normal  and  your  dri\'e  is  too  slow. 
If  your  drive  is  too  slow,  you  may  never  know  it 
until  you  make  a  diskette  and  send  it  to  a  friend. 

The  fact  ihal  outside  tracks  have  a  bigger 
circuniterencc  ilian  inside  tracks  means  that  data  is 


If  you  have  an  Atari  810  disk  drive  that  has  always 
worked  reliably,  then  count  yourself  fortunate.  At 
Quality  Software  we  have  spent  about  half  our 
original  investment  repairing  our  Atari  drives. 
Other  publishers  of  software  for  the  .4tari  Personal 
Computers  have  told  us  of  similar  experiences.  It 
appears  that  the  810,  at  least  the  original  version, 
was  not  built  to  work  eight  hours  a  day.  In  Atari's 
defense,  substantial  improvements  have  been 
made  to  the  810  since  it  first  appeared  and  the 
reliability  of  newer  models  should  be  better. 

One  of  the  most  frequent  problems  with  the 
8 10  is  that  it  can  gel  out  of  speed  adjustment.  The 
810  is  supi^osed  to  spin  diskettes  al  288  revolutions 
per  minute  (RI'M).  The  hardware,  which  was 
actually  designed  to  operate  al  300  RPM.  has  a 
potentiometer  that  allows  the  RPM  to  be  adjusted 
over  a  considerable  range.  Speed  adjustment  capa- 
bility is  important  becau.se  many  factors  can  vary 
the  actual  speed  ol  the  drive.  The  speed  potcnti- 
ometei"  is  not  accessible  wiihoui  remo\ing  the  drive 
cover,  but  anyone  who  can  handle  a  screwdriver 
can,  with  proper  care,  adjust  the  speed  of  their 
own  810  drive.  We  will  explain  later  how  to  dt)  this. 

The  Symptoms  Of  An  Improperly  Tuned  Drive 

The  symptoms  exhibited  b)'  a  drive  that  is  out  of 
adjustment  are  usuallv  that  it  starts  getting  format 
errors  (dri\e  is  loo  last)  or  thai  someone  else  cannoi 
read  a  diskette  that  your  drive  wrote  (drive  is  loo 
slow).  Other  reading  and  writing  errors  may 
also  occur,  but  these  iwo  svm]3loms  are  the  most 
common. 

A  drive  that  spins  loo  fast  is  in  danger  of  im- 
proper fbrmaiiitig.  It  may  not  write  all  18  sectors 
before  completing  one  revolution.  The  last  .sector 
is  written  on  lop  of  the  first,  destroying  the  first.  A 
fasl  drive  will  also  have  trouble  ivriting  a  sector 
onto  a  tliskelle  liiat  was  formatted  on  a  slower 
drive,  because  it  will  overwrite  the  physical  space 
provided  on  the  diskette. 

A  drive  that  spins  too  slowly  packs  the  data  so 
close  together  thai  the  diskette  becomes  hard  to 


...the  810 ...  was  not  built  to 
work  eight  hours  a  day. 


packed  closer  together  on  the  inside  tracks  (the 
higher  sector  numbers).  Therefore  the  higher 
sectors'  numbers  are  usuallv  ihe  fh-sl  to  fail  on  a 
slow  drive.  These  facts  aboui  slow  and  fasl  drives 
are  generally  true  about  all  soft  sectored  disk  drives, 
ncjt  just  the  Atari  8 1 0. 

A  Program  To  Test  RPM 

Program  1  is  a  listing  of  a  BASIC  program  ihal 
you  can  use  to  lest  the  speed  of  your  810  disk  drive. 
You  don't  have  to  know  how  the  program  works  to 
perform  the  test,  but  explanaiiotis  of  boih  the 
BASIC  program  and  the  machine  language  pro- 
gram it  creates  are  given  later  in  tliis  article. 

Type  in  the  BASIC  program,  being  careful  to 
double  check  the  numbers  in  the  data  statements. 
Save  the  program  by  giving  il  a  name  like 
"D:RPM'rKS  T".  Then,  with  any  formatted  diskette 
in  the  disk  drive.  RUN  the  program. 

The  progi-am  reads  sector  one  once  each  time 
the  diskette  spins  around.  It  allows  the  drive  to  get 
up  to  speed,  then  reads  sector  one  1 00  times.  This 
takes  about  20  seconds.  The  elapsed  lime  it  takes 
the  drive  to  lurn  100  revolutions  is  clocked  and  the 
RPM  is  computed  and  printed  out. 

At  Quality  Software,  we  judge  the  outcome  of 
the  RPM  lest  as  follows: 


RPM 

CONCLUSION 

under 285 

too  slow 

285-290 

OK,  don't  adjust 

over 290 

too  fast 

The  RPMTEST  program  should  be  accurate 
within  plus  or  minus  one  RPM.  If  you  run  the 
program  several  limes  and  gel  results  that  vary  by 
more  than  one  RPM,  it  may  be  due  to  one  or  both 
of  the  following  problems  which  affect  drive 


THE  MOSAIC  32K  RAM  FOR  ATARI 


THE  MOSArC 
ADVANTAGE 

MOSAIC 
32K  RAM 

OTHER 
32KRAMS 

Works  in  both  Atari  400  &  800 
Gold  edge  connectors  for  better 
reliaDiiity 

Fits  Atari  400  without 
modification 

Custom  components  for  better 
performance  &  reliability 
Highest  quality  components  for 
the  best  screen  clarity 
Four  year  warranty 

Designed  to  take  advantage  of 
Atari  800's  superior  bus  struaure. 

Can  be  used  with  8K,  16K  and 
future  produas. 

Allows  Atari  BOO  to  have  2  slots 
for  future  expansion 

Designed  so  there's  no  danger  of 
damaging  your  computer 

Designed  for  inter-board 
communication  in  Atari  800 

Easy  to  follow  instruaions  for 
simpler  no-solder  installation  in 
Atari  400 

Available  companion  board  |  S5)  to 
allow  running  32K  board 
independent  of  other  boards 
Full  flexible  memory  configuration 

■ 
■ 
■ 

^  QUALITY 
u^  RELIABILITY 
^  FLEXIBILITY 
i^  COMPATIBILITY 
i^  SCREEIM  CLARITY 


THE  ONLY  CHOICE 

You  own  the  best  micro  computer  available,  the  Atari*.  At  Mosaic 
we've  made  Aian  computers  our  only  business  and  have  made  our 
products  the  best  anywhere.  You've  seen  the  advantage  of  having  a 
32K  RAM  board.  The  Mosaic  32K  RAM  is  the  only  board  designed  to 
meet  your  needs  now  and  in  the  future  too.  It  has  designed-in  flexibility 
to  be  compatible  with  products  available  in  the  n^z^  future.  See  for 
yourself,  Mosaic  is  the  only  choice  for  the  serious  Atari  owner. 

THE  BEST  SCREEN  CLARITY 

Here's  what  A.N.A.L.O.G.  magazine  had  to  say:  "Mosaic  uses,  what 
we  feel  are  the  highest  quality  components,  which  may  improve 
reliability."  and  "The  Mosaic  showed  no  sign  of  interference  and  gave 
the  best  screen  clarity." 


Atari  BOO 

Memory 

Configuration 


I  Empty 
ri6K 


With  the 
MOSAIC 
32KRAM 


48K  RAM 

40li;  Wrili  BASIC 

C.ifrnrtgi" 


11=1 


■18K  RAM 

40K  Wilh  BASIC 

C.-trffidye 


With 

other  32K 

Boards 


4SK  RAM 

40KWrlh  BASIC 

C^itnOgp 


Danger  I  Th.i 

ConfrguratlOM  C^n 
D^m^ge  Ccmpufer 


DangerlThs 

Configuration  C.w 
Damage  Cnmrut'" 


Atari  800 

Memory 

Configuration 


With  the 
MOSAIC 
32K  RAM 


Bj^^^^^^l        4aK  S.A.\.1 

^P^^^^^B      Cii/irrdgf 


with 

other  3ZK 

So«-d] 


D;ingerl  t 


'1  Can 
jfiiputPr 


Danger!  Ttii^ 

Ccnrigu'iMionCan 
D*;*mi)ge  Compulef 


Danger!  Tties 
Configu'ationCH^n 


Now/  from  your 
nearest  Mosaic  dealer 


i^mosmc 


$179.95 

Direct  from  Mosaic  SI 89. 95 


•Trade  Mark  of  Atari,  tnc. 


£LECrPiON\CS 

1-800.547-2807 

P.O.  Box  748,  Oregon  City,  Oregon  97045  503/655-9574 
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speed: 

1.  Diskettes  that  don't  turn  freely  inside  their 
disk  jackets  significantly  slow  down  tlic  drive. 
Be  sure  you  make  the  test  with  the  "loosest" 
diskette  you  can  find. 

2.  Drives  seem  to  turn  fastest  when  they  are 
first  turned  on  and  slow  down  slightly  as  they 
warm  up.  We  don't  know  why  tliis  is  true. 

Adjusting  Drive  Speed 

Before  you  attempt  to  adjust  your  drive,  w'e  must 
caution  that  the  operation  described  here  may  void 
any  warranty  you  have  for  your  Atari  drive.  Even 
if  the  drive  is  out  of  warranty,  .Atari  does  not  recom- 
mend that  users  attempt  to  adjust  the  speed  of 
their  drives.  A  special  speed  test  diskette  and  an 
oscilloscope  are  necessary,  they  maintain,  to  prop- 
erh  set  the  drive  speed. 

Neither  the  author.  Quality  Software,  nor 
COMPUTE!  magazine  can  assinne  any  responsibility 
for  damage  caused  to  your  drive  while  attempting 
to  make  a  speed  adjustment.  We  do  know  that 
himdreds  of  Atari  <iwners  are  already  adjusting 
the  speed  of  their  drives  with  no  known  negative 
results.  Atari  does  provide  an  810  Service  Manual 
for  $30  to  anyone  who  insists  on  doing  their  own 
repairs.  Write  to  Atari  Personal  Computers,  1 395 
Borregas  Avenue.  Sunnyvale.  (LA  (attn:  Lupe  Soto). 

If  you  decide  you  want  to  make  a  speed  adjust- 
menl,  carefulh'  follow  the  following  steps: 

1 .  Be  sure  you  have  a  clean  working  environ- 
ment so  that  dust,  hair.  etc.  will  not  get  into 
the  disk  drive.  Turn  off  the  power  to  the  disk 
drive, 

2.  You  will  need  a  pen  knife,  a  small  to  medium 
sized  phillips  head  screwdriver,  and  a  small 
slot  screwdriver. 

3.  Using  the  pen  knife  or  similar  instrument 
or  strong  fingernails,  lift  off  the  four  plastic 
stick-on  screw  hole  covers  on  the  top  of  the 
drive. 

4.  Using  the  phillips  screwdriver,  remove  the 
four  screws  that  secure  the  drive  cover  to  the 
base  of  the  drive. 

5.  Carefully  lift  the  cover  off  the  drive  and  set 
it  aside. 

6.  With  the  drive  facing  you,  locate  the  drive 
speed  potentiometer,  which  is  a  nylon  wheel 
with  a  slot  in  it,  in  the  back  of  the  drive  to  the 
left  side.  We  have  found  two  different  colors 
of  potentiometers,  white  and  blue, 

7.  Using  the  slot  screwdriver,  turn  tfie  tuner  in 
a  clockwise  direction  to  slow  it  down,  counter- 
clockwise to  speed  it  up.  \'ou  will  have  to  experi- 
ment tmtil  you  have  arrived  at  the  right  speed. 


8.  Replace  the  drive  cover  before  testing  the 
drive,  but  don't  screw  it  back  on  until  you  have 
the  drive  speed  properly  adjusted. 

The  BASIC  Program 

Looking  again  at  Program  I ,  we  will  explain  liow 
the  BASIC  program  works.  Lines  100  and  1 10 
read  in  data  statements  1  ()()()  to  1080.  POKEing  73 
values  into  the  reserved  RAM  area  starting  at 
memory  location  153(i  (.$000).  These  73  bytes 
comprise  a  machine  language  routine  that  deter- 
mines the  amotmt  of  time  it  takes  the  drive  to 
rotate  100  times. 

Lines  120  and  1 30  clear  the  video  screen  and 
ask  the  user  to  input  the  drive  number.  Line  140 
pokes  the  indicated  drive  ntnnber  into  memory 
location  1610  (S64A). 

Line  150  calls  the  machine  language  routine. 
After  returning  to  the  BASIC  program,  the  lime  it 
took  the  dri\e  to  rotate  100  times  is  in  memory 
locations  161 1  and  !6I2  ($64B,$64C).  These  values 
are  read  into  A  and  B  by  line  160. 

The  value  A  is  a  nimiber  ranging  from  0  to 
255  that  is  incremented  tiO  times  a  second  and  the 
valtie  B  is  a  number  that  is  incremented  once  for 
every  time  the  value  of  A  reaches  256.  Thus  line 
1 70  computes  the  elapsed  time  in  minutes  by  com- 
puting it  in  sixtieths  of  a  second  and  dividing  by 
3600. 

Line  180  computes  RPM  to  the  nearest  unit 
by  dividing  100  (the  number  of  revolutions)  by 
MIN'L'  lES.  The  0.5  permits  proper  roundoff. 
Line  190  displays  the  result  on  the  video  screen. 

The  Machine  Language  Program 

Program  2  is  a  listing  of  the  source  code  for  the 
machine  language  program  and  is  provided  for 
tho.se  familiar  with  machine  language. 

The  first  instruction  (line  0010)  is  rec|uired  to 
clean  up  the  stack  for  reentering  BASIC.  Lines 
001  1  to  0014  set  the  sector  number  to  1.  Lines 
0015  to  0017  set  up  a  buffer  area  at  $500  into 
which  the  data  from  sector  1  will  be  read. 

Lines  0018  and  0019  set  the  drive  number  to 
the  value  specified  bv  the  user.  Lines  0020  and 
0021  specify  a  read  operation.  Lines  0022  and 
0023  will  cause  sector  I  to  be  read  five  times  to 
ensure  that  the  drive  is  tip  to  full  speed.  Lines  0024 
and  0026  perform  these  five  reads  by  calling  the 
resident  disk  handler  ($E453). 

Lines  0027  and  0028  request  100  more  reads. 
Lines  0029  and  003 1  zero  out  two  of  the  Atari's 
timer  bytes  ($13  and  ,$14).  Lines  0032  to  00,34 
perform  100  reads.  Then  lines  0035  to  0038  save 
the  elapsed  time  in  ALOC  AND  BLOC  ($64B, 
$64C).  Line  0039  returns  control  to  the  BASIC 
program. 


YOU  NEED 

SpeedRead+ 

•  optimized  Systems  Software,  the  company  that  brought  you  BASIC  A+  and  OS/A+,  proudly  presents 
another  "PLUS". 

•  SpeedRead+  is  the  world's  first  speed  reading  tutor  designed  for  use  on  your  personal  computer. 

•  SpeedRead+  begins  with  training  your  eyes  and  mind  to  function  as  the  incredible  precision  machine 
they  were  meant  to  be. 

•  SpeedRead+  goes  beyond  mere  words  —  it  trains  you  to  recognize  phrases  and  columns  instantly  —  it 
exercises  your  peripheral  vision  —  it  increases  your  comprehension. 

•  SpeedRead+  matches  your  pace  —  now  and  in  the  future. 

AVAILABLE  NOW! 

For  16K  ATARI*  computers  with  disk,  Introductory  Price    $59.95 

Coming  soon  for  APPLE  II".  Inquire  about  availability  of  TRS-80"  and  cassette  versions. 

SEE  YOUR  DEALER  TODAY! 

Call  or  write  for  a  descriptive  brochure  of  SpeedRead+  '  and  other  fine  OSS  products,  such  as  OS/A+, 
BASIC  A+,  and  TINY  C\ 


ATARI,  APPLE  II,  TRS-80.  and  TINY  C  are  IrademarKs  ot  Atari,  Inc.,  Apple  Computsr,  Inc.,  Radio  Shack,  and  Tiny  C 
Associates,  respectively.  SpeeclRead+  is  a  trademark  o(  Eagle  Software  and  Optimized  Systems  Software. 

Optimized  Systems  Software.  Inc..  10379  Lansdale  Ave.,  Cupertino.  CA  95014.  (408)  446-3099 


Lines  0040  to  0043  allot 
space  for  the  variables  used  by 
the  program. 


Program  1. 

10  REM  ******************** 
20  REM  *  * 

30  REM  *  DISK  DRIVE  SPEED  * 
TEST 

40  REM  *  * 

50  REM  ******************** 
100  FOR  1=0  TO  72:REaD  A 
110  POKE  1536+1, A;NEXr  I 
120  PRINT  CHR$(1Z5); 
130  PRINT  "DRIVE  NUMBER";: 

INPUT  DRIVE 
140  POKE  1610, DRIVE 
150  X=USR(  1536 ) 
160  A=PEEK{1611)!B=PEEK(16 

12) 
170  MINUTES=(256*B+A)/3600 
180  RPM=INT( 100/MlNUTES+O . 

5) 
190  PRINT  : PRINT  : PRINT  "R 

PM'S  =  ";RPM 
200  END 
1000  DATA  104,169,1,141,10 

,3,169,0 
1010  DATA  141,11,3,141,4,3 

,169,5 
1020  DATA  141,5,3,173,74,6 

,141,1 
1030  DATA  3,169,82,141,2,3 

,169,5 
1040  DATA  141,73,6,32,83,2 

28,206,73 
1050  DATA  6,208,248,169,10 

0,141,73,6 
1060  DATA  169,0,133,19,133 

,20,32,83 
1070  DATA  228,206,73,6,208 

,248,165,20 
1080  DATA  164,19,141,75,6, 

140,76,6,96 


TOLL  FREE 

Subscription 

Order  Line 

800-345-8112 

In  PA  800-662-2444 


DON'T  ASK  Presents 
the  new,  fast-moving 
dictionary  game  for 
all  ages: 


•  for  1-4  players 

•  requires  SPEED  and  STRATEGY 

•  2000  words  and  definitions 

•  competitive,  exciting,  fun 

Beat  the  clock!    Outsmart  your  friends! 

And  while  you're  at  it,  build  an  impressive  vocabulary. 

3  LEVELS  OF  PLAY  ON  ONE  DISK: 

Beginner  —  for  ages  9-14 

Regular  —  for  older  teens  and  adults 

Challenge  —  for  anyone  who  dares! 

VVORDRACE  boosts  yourverbal  I. Q.  for  college  entrance  exams. ind  civil  service  tests. 
Oeat  for  giving  school  children  a  head  start. 

The  challenge  and  pleasure  of  VVORDRACE  are  irresistible. 
At  last,  an  educational  game  that's  really  fun  to  play! 

ATARI  400/aOO  32K  DISK/BASIC  $19.95 
APPLE  11/11+  48K  DISK/APPLESOFT  $19.95 


ALSO  FROM  DON'T  ASK 


AeiSE 


THE  ORIGINAL  INSULT  PROGRAM 

•  Millions  of  different  insults. 

•  Guaranteed  to  call  you  somethingyou've 
never  been  called  before. 

ATARI  400/800  40K  DISK/BASIC  $19.95 
APPLE  11/11+  48K  DISK/APPIESOFT  $19.95 


At  your  computer  store 

or  send  SI  9.95  +S2.00  shipping  for  each  program  to  DON'T  ASK. 

California  rcsidenls  add  6%  tax. 

ATARI  is  a  trademark  of  ATARI  INC, 

APPLE  IS  a  trademark  of  APPLE  COMPtJTER  INC. 

Dealer  inquiries  welcome 


DON'T  ASK 

COMPUTER  SOFTWARE 


2265  Westwood  Blvd.  B-150 
Los  Angeles,  CA  90064 
(213)  397-8811 
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Program  2. 


0600 
0601 
0603 
0606 
0608 
060B 
060E 
0610 
0613 
0616 
0619 
061B 
061E 


68 

A9  01 
8D  GA  03 
A9  00 
8D  OB  03 
8D  04  03 
A9  05 
8D  05  03 
AD  4A  06 
8D  01  03 
A9  52 
SD  02  03 
A9  05 


0001 

0002 
0003 
0004 
0005 
0006 
0007 
0008 
0009 
0010 
0011 
0012 
0013 
0014 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 


PON 

************ 

* 

*  TIME  100  DISK 

*  REVOLUTIONS 

* 
************ 


ORG 
OBJ 
PLA 
LDA 
STA 
LDA 
STA 
STA 
LDA 
STA 
LDA 
STA 
LDA 
STA 
LDA 


$600 
$600 

#1 

$30A 

#0 

$30B 

S304 

#5 

5305 

DRIVE 

$301 

#'R 

$302 

#5 


0620  8D 
0623  20 
0626  CE 

0629  DO 
062B  A9 
062D  8D 

0630  A9 
0632  85 
0634  85 
0636  20 

0639  CE 
063C  DO 
063E  A5 

0640  A4 
0642  8D 
0645  8C 
0648  60 


49  06 
53  E4 
49  06 
F8 
64 

49  06 
00 
13 
14 

53  E4 
49  06 
F8 
14 
13 

4B  06 
4C  06 


0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 
0036 
0037 
0038 
0039 
0040 
0041 
0042 
0043 


STA 

LOOP   JSR 
DEC 

Bim 

IDA 
STA 
LDA 
STA 

STA 
LOOPA  JSR 
DEC 
BNE 
LDA 
IiDY 
STA 
STY 
RTS 
NREAD  DS 
DRIVE  DS 
ALOC   DS 
BLOC   DS 


NKEAD 

$E453 

NKEAD 

LOOP 

#100 

NKEAD 

#0 

$13 

$14 

$E453 

NREAD 

LOOPA 

$14 

S13 

ALOC 

BLOC 

1 
1 
1 
1 


SYMBOL  TABLE 
LOOP  0623, 
DRIVE  06 4A 


LOOPA  0636 
ALOC   064B 


NREAD  0649 
BLOC   06 4C 


Look  Out! 

MX  80 

PRO/WRITER 

IS  HERE 


'■'H>/J.'JJJJ.'J,VI1  I 


ATARI  D.D.  ATARI  800 

S460.00  S735-00 

PRO/WRITER  OFFERS  YOU  MORE 

Hi  Res.  Key  &  Dot 
Graphics 
100  CPS 

Proportional  Spacing 
Math  Symbols 
And  More  For  Less 


Tractor  &  Friction 

Feed 

Paper  Cut  Off 

Ttie  Tightest  Dot 

Malrics  You've  Ever 

Seen 


Atari  to  ProA/Vriler  Word  Processor  Free  with  Printer 

Atari  •    Paper 

Zenith  •    Eleptiant  Disks 

Printers  •    Software 

Atari  to  ProWriler  Software 

Poquette's 

14538  Lynshar  Road,  Grass  Vallsy.  CA  95945 

Dealer  inquiries  invited  (916)  272-6808 


ATARI' 


r"^ 


UNLOCK 
YOUR  AlARI 


"ATARI  HAS  THE  CAPABILITY- 
ACE  GIVES  YOU  THE  KEY" 
RIGHT  IN  YOUR  POCKETf! 

^16  comprehensive  pages 

•  error  codes 

•  basic  commands  with 
abbreviations 

•  peei<  and  polce  locations 

•  interrral  codes 

•  machine  language  aides 

•  much,  much  morel!  _ . 

M  Get  Yours  Now  ^g  gt 

(dealer  ad  space  available) 

ORDER  NOW-CASH,  CHARGE  OR  C.O.D. 

ADVANCED  COMPUTING  ENTERPRISES 
t-i  5516  ROSEHILL  ^^ 

9]         SHAWNEE,  KS.  66216  fg* 

(913)262-2875  •  (913>S31-4180   ^^ 


POCKET 
REFERENCE 

CARD 


■;:■■■ 
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//  /,v  not  immediately  obvious,  but  if  you  know  machine 
language  and  want  to  change  some  aspect  of  your  ROM. 
you  could  move  /he  code  dini'u  into  RAM  and  adjust 
lh<'JSR's,JMF'.s,  etc.  to  reflect  the  new  locations.  Then, 
you  can  modify  the  previously  ROM-frozen  progrcmi  all 
you  want.  Here,  the  Apple  II  Plus  Monitor  is  augmented 
by  adding  Step  and  Trace  functions  after  moving  if 
into  RAM. 

Softmon: 
Restoring  Trace 
And  Step  To 
The  Apple  II 
Plus  Monitor 

R,  Hiatt 

Brock  University 

St.  Catharines,  Canada 


A  monitor  trace  is  a  useful  tool  lor  debugging 
machine  code  programs,  in  the  same  way  that 
TRACE  works  for  BASIC,  In  addition,  it  is  invalu- 
able for  deciphering  commercial  binary  routines 
whicli  tend  to  be  convoluted  and  to  rewrite  parts  of 
themselves  so  that  a  disassembled  listing  taken  at 
one  point  of  a  run  will  differ  from  that  taken  at 
another  point. 

The  old  Apple  II  had  monitor  trace,  and  the 
Apple  II  Handbook  gives  a  disassembled  listing  of 
Steve  Wozniak's  monitor,  resident  at  $F800-$FFFF, 
(as  is  the  monitor  of  the  current  II  Plus).  Compari- 
son of  the  new  with  old  monitor  shows  relatively 
few  differervces,  only  200  or  so  bytes  of  code.  In 
particular,  the  subnnitine  STEP  ($FA43-FAD6, 
$FAFD-FBID)  has  been  changed  so  that  keyboard 
entry  of 'AdrT'  or  'AdrS'  <CR>  simply  does  an  RTS. 

The  II-Plus  monitor,  being  in  ROM,  can't  be 
changed,  of  course,  (and  perhaps  that's  just  as 
well).  But  it  can  be  copied.  In  fact,  it  will  obligingly 
copy  itself.  The  procedure  is  as  follows: 

Key  in: 

1.  CALL-151  <CiR>  (puts  you  into  monitor) 

2.  4800<F800.FFFFM  <CR>  (moves,  (>.,  copies 
the  code  from  the  second  address  thiough  the 
third  address  to  a  location  starting  at  the  fnst 


address.) 

The  move  is  so  fast  that  it's  hard  to  believe 
anything  has  happened,  but  you  really  do  have  a 
copy  of  the  monitor  in  RAM,  residing  at  $4800- 
4FFF,  and  this  can  be  changed  in  any  way  you 
want.  Moreover,  it  already  works.  Try  it;  leave 
monitor  with  RESET  and  execute  a  CALL  20329. 
The  familiar  star  appears  on  the  screen  and  you're 
in  soft  monitor. 

The  soft  monitor  appears  to  do  everything 
that  the  resident  monitor  does.  In  fact,  the  resident 
monitor  is  still  doing  all  the  work.  The  only  part  of 
the  soft  monitor  I>eing  used  is  the  flirectory  (now  at 
$4F65-4FFF)  which  still  calls  subroutines  in  the 
$F800-FFFF  area.  Some  changes  have  to  be  made. 
(If  you're  making  changes  on  vour  own,  it's  expe- 
dient to  make  one  change  right  away,  and  that's 
the  prompt  character.  For  example  replace  the 
$AA  at  $4F6A  with  $A3.  This  will  produce  a  "#" 
instead  of  a  "*".  Without  this,  it's  awfully  easy  to 
get  back  into  resident  monitor  without  knowing  it.) 

The  changes  I  was  interested  in  making  are 
done  by  the  BASIC  piogram,  Makesoftmon  (Pro- 
gram I).  In  fact,  the  program  does  the  whole  job. 
including  the  original  monitor  copy,  since  that 
subroutine  can  be  called  from  BASIC  after  POKEing 
the  appropriate  addresses  (lines  1 10-130).  A  simple 
loop  (lines  1  &)-  ]  90)  detects  the  JSR's  and  J  MP's 
that  transfer  control  within  monitor,  and  changes 
the  high  byte  of  the  address  from  $Fx  to  $4x.  A 
few  discrete  POKEs  are  necessary  (lines  210-220) 
to  change  the  high  bytes  of  some  indirect  addresses 
and  to  restore  the  character  table  to  old  monitor 
form.  Finally,  the  STEP  subroutine  is  read  from 
DATA  statements  and  POKEd. 

rhat  completes  Softmon,  For  the  user  who 
doesn't  want  the  soft  monitor  at  $4800-,  but  some- 
where else,  Makesoftmon  is  easy  to  change.  It's  just 
a  matter  of  replacing  all  $4x  high  bytes  with  the 
high  byte  address  desired. 

Obtaining  the  STEP  and  TRACE  functions  via 
Softmon  carries  a  fairly  high  overhead.  Ideally, 
Softmon  should  call  the  resident  monitor  lor  those 
routines  it  handles  and  carry  code  only  lor  those 
things  it  won't.  But  that's  another  project.  At  the 
moment.  I'm  more  interested  in  unravelling  some 
other  mysteries  using  the  newly  acquired  functions. 

To  u.se  monitor  TRACE  and  STEP  with  Soft- 
mon in  memory  ($480()-$4FFF),  either  CALL 
20329  or  CALL-151  and  then  execute  4F()9G. 

To  execute  a  trace,  key  in  the  desired  start 
address  (in  hex,  of  course),  followed  by  "T."  and 
then  carriage  return  (CR).  For  STEP,  key  in  start 
address  followed  by  "S, "  CR.  To  go  on  to  the  next 
instruction,  simply  key  "S,"  CR.  Both  trace  and 
step  display  the  disassembled  instruction  plus  the 


May.  1982,  Issue  24 


COMPUTE! 


133 


contents  of  the  A,  X,  Y,  S  and  P  registers,  and  most 
importantly,  perform  the  instruction,  so  that 
branches  are  followed  properly  and  new  code  is 
created. 

A  certain  amount  of  discretion  is  involved  with 
these.  Trace  scrolls  the  information  up  the  CRT 
about  twice  as  fast  as  a  BASIC  LIST.  To  see  what 
it's  doing  in  detail  really  requires  a  printer,  and 
even  then  it's  very  easy  to  go  through  a  ream  of 
paper  needlessly  if  trace  encounters  loops  of  any 
length.  I'd  be  inclined  to  say  the  best  use  of  trace 
would  be  in  debugging  your  own  programs  on 
CRT  only,  to  the  extent  of  insuring  that  there  are 
no  infinite  loops,  and  that  the  final  RTS  is  correct. 


Step  has  much  more  potential,  the  pace  is  user- 
controlled.  If  trapped  in  a  long  loop,  one  can  simply 
step  out  by  keying  a  step  to  the  alternate  branch. 
Better  yet,  rather  than  stepping  out  explicitly, 
monitor  in  the  information  that  will  cause  the 
desired  branch  and  then  step  the  location  again. 
This  will  ensure  that  subsequent  step-traces  will  be 
getting  correct  code. 

A  caiuionary  note:  since  trace  and  step  do 
perform  the  instructions,  the  same  caution  has  to 
be  observed  as  with  any  POKE  or  user-written 
machine  code  routine.  Switches  will  be  set  or  reset, 
no  permanent  damage  can  be  done,  but  the  system 
can  be  crashed  or  DOS  can  be  disabled. 


10 
20 
30 
40 
50 
60 
70 

80 

90 

100 

110 

120 

130 
140 
150 
160 

170 
IBO 
190 
200 
210 

220 

230 
240 
250 
260 
270 

280 
290 

300 
310 


REM  MAKE  BOFTMON 
m   =     CHR$  (13)  +  CHR$  (4) 
DEF  FN  LB(D>  =  D  -  256  *   INT  (D  /  256) 
DEF  FN  HB(D)  =  INT  (D  /  256) 

DEF  FN  DC(I)  =  PEEK  ( I )  +  256  #   PEEK  (I  +  1) 
REM  PAGE  ADDRESSES  IN  $4800-4FFF  BY  HEX  DIGIT 
S8  =  18432:59  =  1S688:SA  =  18944:SB  =  19200:SC  =  19456:SD  =  19712:SE  = 
19968:SF  =  20224: SB  =  20480 
REM  A1,A2,A4  HIGH  &  LOW  BYTES 
LI  =  60: HI  -  61:L2  =  62: H2  =  63: L4  =  66: H4  =  67 
MS  =  63488: ME  =  65535 
PRINT  "COPYING  MONITOR  INTO  $4800-*4FFF" 

POKE  LI,  FN  LB(MS):  POKE  HI,  FN  HB<MS):  POKE  L2,  FN  LB(ME):  POKE  H2, 
FN  HB(ME):  POKE  L4,  FN  LB(B8):  POKE  H4,  FN  HB(Sa) 
CALL  65068 

PRINT  "CHANGING  ADDRESSES  FOR  JSR'S  AND  JMP-'S" 
PRINT  "CHANGED  ADDRESSES  ARE  LISTED" 

FOR  I  =  S8  TO  S6  -  1:P  =  PEEK  (I):  IF  P  <   >  32  AND  P  <   >  76  THEN 
190 

P  =  PEEK  <I  +  2):  IF  P  <  248  THEN  190 
POKE  I  +  2,P  -  176:  PRINT  I 
NEXT 

PRINT  "MAKING  A  FEW  OTHER 

POKE  SA  +  235,74:  POKE  SE 

78:  POKE  5F  +  195,79:  POKE 

POKE  SF  +  210,236:  POKE  SF 
5,74:  POKE  SF  +  106,163 
PRINT  "READING  NEW  DATA  AND  POKING" 

=  SA  +  64  TO  SA  +  214:  READ  P:  POKE  I,P:  NEXT 
=  SA  +  253  TO  SB  +  29:  READ  P:  POKE  I,P:  NEXT 
=  SE  +  194  TO  SE  +  201:  READ  P:  POKE  I,P:  NEXT 
"NEWMON  IS  NOW  READY":  PRINT  :  PRINT  "TO  ENTER 
"OR" 


ADDRESS  CHANGES" 
+  168,77:  POKE  BF 
SF  +  207,237 
+  233, 195 


+  127,79:  POKE  SF  +  191, 


POKE  SF  +  253,79:  POKE  SF  +  25 


FOR  I 
FOR  I 
FOR  I 
PRINT 
;  PRINT 
PRINT 
INPUT 


IT,  CALL  20329" 


"ENTER  MONITOR  WITH  CALL  -151 
"SAVE  SOFTMON  ?  ";Q$:  IF  Q$  > 


;  PRINT  "AND 
=  "Y"  THEN 


THEN  KEY  '4F69G'" 
PRINT  "SAVING  SOFTM 


ON,A*4800,L$800":  PRINT  D$"BSAVE  SOFTMON, A$4B00, LtSOO" 
END 
DATA  255,255,255,32,208,72, 104, 133,44, 104, 133,45, 162,8, 189, 16 


320      DATA      75,149,60,202,208,248,161,58, 

240,66,164,47,201,32,240,89 
330      DATA      201,96,240,69,201,76,240,92, 

201,108,240,89,201,64,240,53 
340     DATA     41,31,73,20,201,4,240,2,177, 

58,153,60,0,136,16,248 
350      DATA      32,63,79,76,60,0,133,69,104, 

72,10,10,10,48,3,108 
360     DATA      254,3,40,32,76,79,104,133,58, 

104,133,59,32,130,72,32 
370     DATA     218,74,76,101,79,24,104,133, 

72,104,133,58,104,133,59,165 
380     DATA     47,32,86,73,132,59,24,144,20, 

24,32,84,73,170,152,72 
390     DATA      138,72,160,2,24,177,58,170, 

136, 177,58, 134,59,133,58, 176 
400      DATA      243,165,45,72,165,44,72 
410     DATA     24,160,1,177,58,32,86,73,133, 

58,152,56,176,162,32,74 
420     DATA     79,56,176,158,234,234,76,11, 

75,76,253,74,193,216,217,208 
430     DATA      211,198,52,32,117,78,76,67,74 
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TERMINALL  now  »ilUbl«  for  APPLE  II  I 
TERMINALL  T2   nt   a    raFa^are   a^d   ^otrwa'i.- 

sys:em  ^hich  cofivens  ycui  Apple  ll  ccfnputei  iniio 
a  siase  flt  ihe  a't  communiCiitions  lermm^  Sumply 
insed  the  iniief  tact  ana  mro  any  swa-iaitie  catfl  slQi 
[1  7j  <ft  vOwf  APPLE,  tt>en  plug  ihe  allached  cabl&S 
'nlo  vQiJt  '3010 

Simplicity.  TERMINALL  was  designee!  I'Om  the 
oulsel  to  bfl  easy  lo  conr&ct  tn  youir  latjio  and  easy 
to  use  Plug  mlo  ioui  f  ucDivet  headphone  |acX  and 
tcpv  Mafse  Codoot  rddiolclelype  iRTTYl  Plug  m 
10  yOui  CW  k8v  IK%  afid  ser>d  Uorse  Code'  AiLd[:h 
a  microphone  connMior  and  send  Baudoi  cr  ASCil 
BTTY  using  audio  loneslAPSKJ  Tnai  sa'l  tl^eiOiis 
lo  ^*oofc.png  It  uD 

Cc3mp!ele  sollwaie  on  DOS  3  2  *Ske1te  tMulfin  to 
3  3),  assembled  gnd  tested  haidware.  and  exten- 
sive instrudlion  manua]  Reaunes  an  APPLE  II  0' 
APPLE  II  Plus.  48K  and  disk 

The  software  is  loaded  into  your  computef  from 
disk  Enter  yout  caHt^n  ana  the  wtrie  and  you  w>U 
siiitt  iDceivif)^  immediarely  Nd  sellings  ot  ad- 
lusimerit^  aie  necMUty  to  iocervi^  Morst  Code,  n's^ 
lulty  dJttifnaiiC  -  and  it  woik^'  You  may  lype  youi 
message  while  receiving  or  Hansmilting  Vou  wjit 
be  en  the  air.  lecewmg  and  transmilling  m  any 
mode,  in  mmuTel  As  we  said.  TERMlNALL  iSSim 
pie 

■  TERMINALL  has  ihe  RTTV  term.n3l  umi 
cJemod  and  AfSR     buitl  m   This  results -n  a  lowro' 

lotal  cost 

■  Fintiitic  Mar«*  r*c*pllOn.  Six  stage  at^tivx; 
liller  demodulalci  copies  the  weali  Ones  Aula 
adaphvo  Worse  alqonihm  copies  Ihe  Sloppy  otMss 
Received  code  speed  displayed  on  siaius  line 

■  Outitand^ng  dDcum«miiior«.  P'olcssicrali^ 
wf ilten.  90  pail*!  lw(  manua"  consams  sieo  bv  si'fp 

instruction.^ 


■  Built  in,  uparata.  mult^■t■fl■  actlvt  flltar 
BTTV  and  CW  difmodulaltan  No  pha^  locii 
lOOOS  HTtYd*:-r-  ;,  r.  ■  '  i  ".:  ,*nd  either  435  or 
ffiOHishli  te>T:i.Mr,!  v>i-  i,it!>'  .irid  uses  eiiher 
the  panel  meier  C  scoue  OulOUiS  lor  easy  tuning 
Copy  the  weak  ones  CoDv  the  notsv  ones  Copv 
The  fading  ores 

■  Built  In  cry*tilcontroll«d  AFSK.  Rock  EVable 
tor  Oven  Ihe  most  depnandmf}  VHF  or  HF  applica 
lions    A  nusi  on  many  VKF  RIIY  repeaters 

■  Built  in  110  dr  220  voU  AC  pnwcr  supply 

■  Bulll  Irt  p«r*ll«l  print*r  driv*r  ^pttwara. 
Simplv  attai^h  a  parallel  ASCII  pnnler  le  g  Ihe  EP 
SON  MX  eOli  tn  *Qur  printer  porl  to  obtain  hard 
CODv  in  a  I  rrDd*s 

■  Multl  l«v»l  diftplayi  ■  allows  examining  jnd 
editing  0'  historical  te»t  Wo'd  wrapping,  word 
mode  eOiimg,  diOd'e.  ignore  carr  age  returns,  user 
pfograinriable  end  of  ipne  seout-nce,  adjustable 
carnage  widlh,  rtiulti  user  (Jelfned  WRU.  transmit 
dclav  limed,  noriii  !if  riuio  aJriinrvr!,  break  mode 
and  more' 

■  Th*  all^in-on*  TERMlNALL  dc<.^gn  makes  it 
groat  lor  use  on  HF  of  VHF  Ham,  Commercial. 
SWL  ot  MARS'  SWL's  TERMINAiL  may  be 
jumpefed  for  either  4?5  O'  850  H;  reception  la  copy 
nesvs  a-nc  weaiher  ■^rvce'i 


TO  ORDER 

(2091  667-2888 
(2091  634-8888 
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EDITRIX  +  GRAPHTRIX  =  THE  MOST  POWERFUL  WORD  PROCESSOR 


THIS  SIDE  OF  A  NEWSPAPER  COMPOSITION  ROOM 


EASY  TO  USE 


EDITRIX., 
TEXT  EDITOR 


•  HELP'  Key 

•  Friendly.  COMPLETE  instructions  tt>a(  you  or  your 
secrptnry  can  uriderstand 

•  Eas-  it>  remember  1  or  2  keystroke  commands 

•  Se*  /our  document  lormatted  on  the  screen  AS  YOU 
EDIT  IT, 


•  250  Column  Honzontal  Scrolling. 

•  Automalic  Graphic  Insertion  and  Formalting. 

•  Automatic  Footnote  Insertion. 

•  Underline -Superscript -Subscript -Search -Replace-        ♦ 
Block  Move. 

9  Full  Prinlsize.  Emphasis.  Justily.  Margin  and  Cursor 

Control.  -JliglgiaiterTtMBM^ 

FLEXIBLE  '  l^E^^^SfflBMt 

•  Capital  letters  with  ESC  or  Shift  Key  modilication. 
■  To  be  supporled  by  Data  Transforms  new  headline 

generator  coming  soon. 

•  Printout  through  GRAPHTRIX  to  11  diderent  Printers 
WITHOUT  CHAfvJGINIS  YOUR  TEXT  FILE' 

REQUIRES:  Apple  II  with  ,18K.  Applesoft  in  ROM.  DOS  3.3 
and  the  GRAPHTRIX  Matrix  Graphics  System 

' ■ -.  FROM  DATA  TRAf^SFORfi^S   INC.. 


GRAPHTRIX™ 
TEXT  PRINTER  AND  GRAPHICS  SCREEN  DUMP 

EASV  TO  USE 

•  Comoleie  READABLE  documentation. 

•  Fully  Menu  Driven. 

•  Self-running  Introduction  and  Demonstraliori. 
POWERFUL 

•  Graphic  Magnilicalron.  fMormal'Inverse.  Page  Centering, 
Hi  and  Low  Crop  Marks.  Title  String. 

•  Automatic  Formatting  o'  Graphics  m  your. Document 

•  Print  Size.  Emphasis.  Underline.  Superscript.  Footnotes  Ctiapiers. 
controlled  from  your  text  file; 

FLEXIBLE 

•  Prints  ANY  HI-RES  Graphic  Uur  Apple  II  can  create, 

•  Formats  Text  fiies  from  Applewriler  OR  EDITRIX. 

•  Use  as  a.Mcnu  Driven  Screep  Dump  OR  from  in  YOUR  OWN 
Applesoft  Program. 

•  Compatible  with  ii  different  Matrix  Line  Pnnters  AND  7  different 
Parallel  Interlace  Cards. 

REQUIRES:  Apple  II  with  4eK.  Applesolt  in  ROM.  DOS  3  3  and  one  Of  the 
tallowing  line  printers:  EPSON  MX-70  MX-80'MX-IOO.  ANADEX 
95O0.95O1.  IDS^OGMSG.MeOQ'SeOG.  CENTRONICS  739.  MPI  88G 
SILENTYPE 

THE  GRAPHICS  LEADER  i  ^- ^^-^ 
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Did  you  ever  type  NEW  and  regret  it?  In  theory,  your 
program  in  memory  is  wiped  out  by  the  word  NEW.  On 
the  Atari,  memoty  is,  in  fact,  wnsht'd  dean  with  zeros. 
Hut  the  Apple  and  PETICBM  computers  jmt  reset  some 
pointers  (the  program  is  still  in  there).  Here's  how  you 
un-new. 

Recovering 
From  NEW  On 
Apple  And  CBM 

Jimmy  Stephens 
Athens,  GA 

If  you  are  like  me,  at  least  once  in  your  life  you 
have  had  that  sickening  feeling  that  comes  with  the 
realization  that  you  have  just  typed  NEW,  or  maybe 
turned  your  computer  off,  without  saving  your 
program.  The  next  thing  you  probably  did  was  to 
look  for  the  nearest  window  to  jump  out.  Unfortu- 
nately, if  you  have  just  turned  off  the  computer,  I 
can't  give  you  any  alternative  to  jumping  out  the 
window.  (Hopefully  it's  a  text  window.)  What  I  can 
do  is  to  show  you  ht)w  to  combat  an  accidental  NEW. 

When  the  NEW  command  is  processed  by 
Apple  and  CBM  computers,  the  program  in  me- 
mory is  not  erased.  All  that  happens  is  that  several 
pointers  are  reset  so  that,  when  the  next  program 
is  entered,  it  will  write  over  the  old  one.  If  you 
have  entered  NEW  and  liave  not  written  an)  lines 
to  a  new  program  or  loaded  another  program, 
then  your  old  program  is  still  in  memory  and  can 
be  recovered  with  a  little  work. 

On  both  Apple  and  CBM,  NEW  destroys  only 
two  bytes  of  the  actual  program.  Fortunately,  these 
two  bytes  deal  with  the  length  of  the  first  line  of 
the  program  and  can  be  recovered.  The  first  POKE 
to  be  made  is  POKE  2050,8  on  the  Apple  or  POKE 
1026,4  on  CBM.  Now,  try  LISTing  the  program. 
Surprise!  You  should  see  the  first  line  of  the  pro- 
gram on  the  screen. 

Your  next  POKE  will  be  determined  by  the 
number  of  bytes  in  this  first  line.  Count  the  number 
of  characters  in  the  line,  remembering  that  reserved 
BASIC  commands  are  tokenized  and  take  up  only 
one  byte.  Therefore,  count  all  BASIC  commands 
as  one  character.  Add  six  to  your  total  and  POKE 
this  value  int(j  location  2049  on  the  Apple  or  loca- 
tion 1025  on  CBM. 

There  is  a  good  chance,  because  of  spaces  in 
the  line  and  such,  that  this  POKE  will  not  be  correct 
the  first  time.  LIST  the  program  again.  If  it  LISTs 
O.K.  then  the  POKE  was  right  and  you  can  skip  to 


the  next  paragraph.  Otherwise,  you  will  need  to  try 
a  new  value  and  redo  the  POKE.  Keep  trying  values 
aroinid  your  original  total  until  the  program  LISTs 
correctly. 

At  this  point,  although  it  looks  alright,  do  not 
run  the  program.  If  you  do,  the  variables  will  over- 
write the  program  and  all  your  work  will  have  been 
for  nothing.  You  will  have  to  make  POKEs  in  a 
pair  of  locations  to  reset  the  pointer  for  the  be- 
ginning of  the  variables.  For  CBM  computers,  these 
locations  depend  on  which  ROM  revision  your 
svstem  has.  For  Original  ROMs,  these  locations  are 
124  and  125,  and,  for  both  Upgrade  and  4.0,  ROMs 
the  locations  are  42  and  43.  The  Apple  has  a  pointer 
to  the  start  of  variable  space  as  well  as  a  pointer  to 
the  end  of  the  program.  This  means  that  if  you 
have  an  Apple,  you  will  have  to  make  all  remaining 
POKEs  in  both  of  these  locations.  The  first  pointer 
is  at  105  and  1 06  and  the  second  one  resides  at  1 75 
and  176. 

The  next  POKEs  are  designed  to  give  your 
program  some  room  to  breathe  and  are  determined 
by  the  amount  of  RAM  you  have.  The.se  POKEs 
are  only  temporary  and  will  be  changed  later.  Use 
the  formula  below  to  determine  the  value  of  the 
first  POKE. 

{(Number  of  Kilobytes  of  RAM)  *  4)  -2 

This  POKE  is  made  in  the  high  byte  of  the 
variable  pointer(s).  Next,  POKE  0  into  the  low  byte 
of  the  pointer(s).  For  example:  On  a  16K  Apple, 
the  operation  would  look  like  this 

POKE  105,0  :  POKE  106,62  :  POKE  175,0  : 
POKE  176,62 

Your  program  will  now  run,  but,  if  it  uses 
lots  of  variables,  you  will  soon  get  an  OUT  OF 
MEMORY  message.  To  fix  this,  add  the  following 
lines  to  your  program: 

0 1=XXXX 

1  1  =  I+1:IFPEEK(I)<>81THEN1 

2  1FPEEK(I-H)<>8ITHEN1 

3  I  =  I  +  6:A  =  lNT(I/256):B  =  i-256*A 

4  POKEYY,B:POKEZZ,A:END 
63999  QQ 

XXXX=:  1024  for  CBM  or  2048  for  Apple. 

YY  =  low  byte  of  variable  pointer{s). 

ZZ  =  high  byte  of  variable  pointer(s).  (Two  more  POKEs 

for  the  second  pointer  will  be  necessary  on  the  Apple. 

When  the  program  is  run,  it  will  change  the 
POKEs  to  the  correct  value.  Obviously,  if  your 
program's  first  line  number  is  less  than  five  or  if  it 
has  a  line  numbered  63999.  you  will  have  to  make 
some  adjustments.  Also,  you  will  need  to  make 
sure  that  "QQ"  does  not  appear  anywhere  else  in 
the  program.  If  it  does,  you  will  have  to  u.se  another 
two-letter  sequence  in  line  63999  and  you  will  need 
to  adjust  the  ASCII  codes  in  lines  one  and  two 
accordingly.  © 
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There  are  times  when  you  will  write  a  program  that  is  so  large  that  it  will  need  eveiy  last  memory  cell  in  your 
computer.  This  article  shows  several  ways  to  reduce  the  size  of  your  programs.  In  general,  these  techniques  apply  to 
any  computer  using  BASK! .  not  just  to  the  VlC-20. 


Putting  Ttie  Squeeze 
On  Your  VIC20:  Getting  Tlie  IVIost 

Out  Of  5000  Bytes 


Stanley  M,  Berlin 
Dallas,  TX 


Five-thousand  of  almost  anything  seems  like  a  lot; 
a  Christmas  bonus  of  $5000  would  make  anyone 
happy;  5000  jelly  beans  would  be  more  than  even 
our  President  could  eat;  5000  days  is  over  fourteen 
years.  However,  there  are  other  circumstances 
when  a  quantity  of  five-thousand  really  is  not  so 
much.  Fi\e-thousand  raindrops  would  probably  go 
unnoticed.  The  time  when  five-thousand  is  a  really 
small  quantity  is  when  you  are  writing  a  program 
and  have  only  five-thousand  bytes  (memory  loca- 
tions) in  which  to  do  the  job! 

I  remember  working  twenty  years  ago  with  a 
4000  character  IBM  1401  Computer  and  feeling 
confident  that  if  1  had  only  another  twenty-five 
memory  locations  I  would  be  able  to  complete  the 
program.  Times  have  changed  during  the  last 
twenty  years  and  there  are  many  programmers 
who  now  work  witli  virtual  memory  .sy.stems.  [Where  the 
computer  can  use  disk  memoiy  as  if  it  loere  RAM  —  Ed.] 
where  there  is  no  such  problem  as  being  constrained 
by  the  amount  of  memory.  With  technology  moving 
as  fast  as  it  is,  persons  working  on  small  micro- 
computers probably  will  not  have  to  wait  twenty 
years  for  a  virtual  memory-like  system.  When  that 
time  arrives,  people  will  not  have  to  write  articles 
like  this  one.  However,  today,  if  you  are  writing 
programs  for  the  Commodore  VICl-20  you  will 
have  to  live  with  the  constraint  of  having  only 
5,000  bytes  worth  of  memory  in  which  to  do  your 
work. 

Anyone  who  has  done  any  serious  programming 
for  the  VIC^20  knows  that  it  does  not  take  many 
BASIC  statements  before  you  get  that  dreadecl 
"OUT  OF  MEMORY"  message.  Ofcour.se,  the 
VIC20  is  nice  enough  to  let  you  know  when  you 
turn  it  on  that  by  the  time  it  gets  through  allocating 


506  bytes  for  the  video  mapping,  and  another  506 
bytes  for  color  mapping  on  the  screen,  and  reserves 
memory  space  for  such  other  things  such  as  tape 
cassette  buffers,  you  have  only  3583  bytes  of  mem- 
ory in  which  to  store  your  program. 

So,  there  you  are  busily  entering  your  new 
BASIC  program  and  VIC  .sends  yoti  the  "OUT  OF 
MEMORY"  message.  What  are  your  options?  You 
can  resign  yourself  to  the  fact  that,  no  matter  what 
you  do,  the  program  will  never  fit  into  memory 
and  abandon  your  project.  Surely,  no  programmer 
worth  his  or  her  salt  would  exercise  this  option! 
Another  option  is  to  run  out  and  purchase  a  mem- 
ory expansion  unit.  This  is  not  too  bad  a  solution 
except,  at  the  time  this  is  being  written,  there  is  no 
such  item  available.  Even  if  there  were,  it  is  surely  a 
costly  solution.  The  last  option  is  to  roll  up  your 
sleeves  and  dig  into  your  program  with  a  finely 
honed  scalpel  to  perform  surgery  fjn  it.  That  is 
certainly  the  most  challenging  option,  and  it  is  the 
purpose  of  this  article  to  pass  on  a  few  points  to 
help  you  in  your  eiforts. 

i'he  items  discussed  will  be  from  a  BASIC 
programmer's  point  of  view.  Fechnical  system 
information  will  be  avoided  except  when  it  is  neces- 
sary for  a  clear  understanding  of  the  issue.  Al- 
though these  suggestions  are  aimed  at  the  VIC20 
owner  and  the  VIC20  is  the  computer  used  to 
validate  the  data,  much  of  the  information  is  perti- 
nent to  other  computers  using  Microsoft  BASIC. 

One  last  point  prior  to  moving  to  the  meat  of 
this  article;  many  oi  the  suggestions  presented 
here  are  a  tradeoff  between  good  program  docu- 
mentation and  the  amount  of  memory  used.  Re- 
mark (REM)  statements  liberally  .scattered  through- 
out a  program  provide  the  roadmap  when  vou  are 


©RAFIX  MENAGERIE  $11.95 

Demonstra'e  what  your  5300  miracle  can  do!  Two-program 
EG*  unleashes  VIC's  grophics,  SHOWOFF  contains  Color 
Kaleidoscope,  Arcade  Critters,  Cuslom  Fonts,  Electronics 
Schfimolic,  and  Muiic  Notatiori,  PLOTTING  uses  dot- plot  and 
iine-pio!  routines  to  moke  equations  perforn^  compufer  videO- 
art  on  your  screen.  Change  equation  values  and  cteote  yourl 
own  interesting  patterns.  Plot  routines  may  be  easily  included! 
in  your  own  programs. 

GRAFIX  DESIGNER  $14.95 

Two-program  lef  helps  yoy  deiigri  custorn  graphics  chatodefi. 
GEN/EDtTdtlploySOn  er^iar^ed  Sk8  square:  move  the  cursor  around 
in  ir  ond  turn  dolt  on  oroH  to  form  a  character  {holdi  100).  Erase,  edil 
At  recoil  ol  landorr.  Load  DATAMAKER  when  lirished  designing. 
Choraciiefi  ouromoticollY  become  numbered  data  ilafementi.  Save 
(hem  on  tape  juit  tike  o  program,  insrructioni  included  foroppefidirvg 
1p  ony  new  o'  old  progrom,  Build  hbroHes  of  graphics  . . .  thfow  away 
Ihfr  graph  paper! 


UN-WORD  PfZOCESSOR  {$12,95}.  Whoi  eUe  do  you  calt  a  program  ^hk^  don  what  c 
word  procesior  does,  yet  it  ts  juil  loo  vmple  and  eoiy  to  use?  Enter  tftKt . . .  Edit . . .  Lift . . ,  Sove  -  -  -  fu^t  ItWs 
a  progiam.  Send  to  printer  tot  finished  copy.  Save  paragraphs  vApQraiely,  then  merge  m  ony  ordsir  for 
printing.  Reqdrev  only  Iwo  lines  ot  BASIC  to  ctcosi  the  M/L  coulirtti;  O-'cr  3K  available  for  tCKt.  For 
VlC-1515  or  1^5-237  pHnten,' 

BANNER/ HEADLINER  ($J4.95).  T«o  progrom  wl  maket  GiAHT  headline  (rrtcf  bonreri  on 
yoyr  printer  HEADUNER  prinit  large  charocteu  ocroii  the  page  in  thr*ip  ji!*i.  BANNIH  turni  th* 
chorocter^  lidswoyl.  printing  contiiM^Dusly  down  'ht  poper  roll  Up  lo  lhr«e  dnet  of  text.  nsorJy  vniimitftd 
in  length.  (How  about  a  ren-foot  long  ''WELCOME  HOME"?]  For  ViC-mi  oi  RS'232  printer.' 

TICKERTAPE  ($  1 4.95 ) .  Intfirrupt-dHvent  Welch  your  meuoga  glide  smocilhly  ACrOit  the  scieen  in 
color.  Adds  motion  and  interest  to  any  message  dispJay.  Position  on  ony  line,  even  mix  with  r>orflfiol 
printing.  Two  buill-nn  cho'Oder  lelS-  vtondord  ond  BOLD  {or  use  cuifom  sets  trom  our  LIBRARY  VOL.  1). 

M.»o,.c=po<iv'S'2KM"      LIBRARY  VOL   1    ($T2.951.  Add  >^,l.  m  diiplop  «th  .i. 

lull  i«ll  tii  Custom  thdractar  fonri:  UPPERCASE,  lOwfirCoM,  rium«rol(. 
punctuarion,  elc  Simple  to  tanCy  styfei.  Upper  and  iFower  case  Sldred 
separately:  load  upper  qlone  lo  tove  tpace  .  load  bo'h  for  a  fuEl 
«i.  Moy  be  used  wiih  TICKERTAPE. 


VIC-PICS   ....     digitized  pictures!  $18.95 

Nineteen  foscinating  high-resolution  pictures  to  display 
on  your  VIC  screen.  Created  by  digitfzing  video  camera 
imoges.  Includes  portroits,  models,  scenery,  and  much 
more.  Over  16K  points  analyzed  in  eoch  picture.  Three 
styles:  hi-contrcst,  dithered,  ond  colorized.  Compatible 
with  both  color  and  B/W  sets^ 


TERMINAL  ($14.95),  AII  machine  language!  fasti  Enables  vie  to  emulate 
o  stgndord  terrrsirol  Add  O  BIZCOMP  modem  directly  for  BS-232  modem  with 
interfoce')  and  occe»  SOURCE,  TELENET,  orany  of  the  free  Bulletin  Board's  around 
ihe  country  (lisr  included).  Speciol  (eorures  include  relormoMirtg  scieen  doto  for 
eOSier  viewing  Dnd  iCreen-dump  of  data  lo  VIC-1515  printeF. 

DISASSEMBLER  ($14.95).  improve  yogr  M/I  skilU  as  you  study  the  ViC'i 
RQMi  Fost  disoisembly  to  ic^en  or  punter,  with  hondy  hex/dec  ond  dec/ hex 
conversion  indi^dcs  ley  viC  oddresses  to  stydy.  For  VIC-1515  or  HS-232  printers. * 
Jhii  is  the  one  ^e  ine. 

RS-232  INTERFACE  ($49.95).  Get  more  out  o^  your  vie.  Plug-in  .nter- 
foC5  communicotes  with  most  stondord  seriol  printers  and  modems    Simply  ptug 
into  User  Port;  needl  roenternol  power  Bi-directionol  Operotion    90  day  worranty. 
FjN  insiructioni  for  use    Includes  M/L  KandihoVe  "wedge  " 
RS-23^?  printers  require  on  interfoce.  See  ouri  above  ^/ 


ftllDlUEST   miCRO  {^SSQCiOteS     PO  Box  5148    LC.  1716.64110 


Include  SI. 25  for  postoge  and  hancfling 
Miisouri  residents  odd  4.6%  sqle^  tpx.^^^ 


FOR  THE  VIC-20® 

•  TYPING  TUTOR  -  $9.95 

If  you've  ever  wanted  to  learn  touch  typing,  this  is  for  you!  Makes 
learning  the  keyboard  easier  4  programs  on  one  tape  leach  the 
keys  in  the  correct  progression.  Automatically  advances  to  new 
keys  as  your  skills  develop.  Highly  praised  by  customers. 
"Fantastic" 

•  WORD  INVADERS  -  $8.95 

Sharpen  up  your  touch  typing  skills  by  blasting  the  invading  words 
out  of  the  sky. 

•  FLASHCARD  MAKER  &  FLASHCARD  QUIZ  -  S9.95 

2  programs  on  one  tape  allow  you  to  prepare  your  own  study 
material  and  make  il  easier  to  learn.  Quiz  program  has  options  for 
study,  full  test  and  easy  learning  mode.  Keeps  score  and  allows 
re-test  o!  missed  questions  or  entire  set.  Used  by  school  systems. 
Includes  sample  data  tape  with  50  states  and  their  capitals. 

.  HANGMAN  -  $8.95 

Rewards  the  correct  answer  with  music  and  a  dance  as  well  as 
providing  the  traditional  hanging  for  the  wrong  answer  Includes  full 
instructions  to  change  vocabulary  and  use  as  a  learning  tool. 

•  VIC-DIS  (DISASSEMBLER)  -  $9.95 

For  the  beginning  or  expert  machine  language  programmer. 
Provides  best  screen  display  and,  if  you  havethe  VIC-1515  printer, 
great  printout  Allows  disassembly  of  IVI/L  programs  of  up  to  IK 
bytes  loaded  from  tape  and  ROM  routines  in  the  unexpanded  VIC 
HEX/DEC  and  DEC/HEX  conversions. 

.  SHARK  JAWS  -  $8.95 

Swimmers  try  to  cross  the  channel,  round  the  buoys  and  reach  the 
boa!  as  sharks  attack.  Harpoon  the  sharks  and  beat  the  high  score. 

Available  at  dealers  or  by  mail 

Shipping  &  handling  $1 ,00  per  order 

Calilornia  residents  add  6%  sales  tax 

ACADEMY  SOFTWARE 

P.O.  BOX  9403 

SAN  RAFAEL,  CA  94912 
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trying  to  debug  a  program. 

At  this  time,  most  VIC20  owners  probably  do 
not  have  the  benefit  of  a  printer,  so  there  is  no 
printed  copy  oi  the  program  on  which  to  make 
comments  regarding  the  various  routines  used  in  a 
program.  If  you  are  going  to  do  any  serious  pro- 
gramming, A  printer  makes  the  task  much  easier 
because  you  can  follow  the  logic  and  flow  of  a 
program  from  beginning  to  end  without  having  to 
enter  multiple  LIST  statements.  A  disk  drive  pro- 
vides a  lot  of  speed  and  flexibility  when  you  are 
using  a  program,  but  a  printer  is  worth  its  weight 
in  gold  when  you  are  trying  to  debug  a  program.  If 
it  is  necessary  to  remove  REMark  statements  from 
a  program  in  order  to  conserve  memory  space,  it  is 
worthwhile  keeping  some  handwritten  notes  con- 
cerning the  program.  At  a  minimum,  you  should 
write  down  the  BASIC  line  numbers  of  stibroutines 
and  major  sections  of  the  program  so  that  vou  will 
at  least  have  an  idea  of  what  area  of  the  program  to 
LIST  when  you  want  to  look  at  or  change  an  area 
of  code. 

REMs  And  Blanks 

That  brings  us  back  to  being  confronted  with  the 
"OUT  OF  MEMORY"  message  and  the  first  tech- 
nique for  buying  back  a  few  bytes  of  storage. 
REMark  statements,  as  important  as  they  are, 
require  memory.  They  do  not  provide  any  function 
in  your  program.  A  REMark  statement  on  a  line  bv 
itself  will  require  a  minimum  of  six  bytes,  even  if 
there  is  no  text  associated  with  the  REMark.  If  the 
REMark  contains  textual  information  (as  it  usually 
does),  add  the  length  of  the  text  to  that  six  bytes. 

The  quickest  way  to  obtain  memory  is  simply 
to  remove  the  REMark  statements.  Remember  to 
write  down  a  notation  about  the  REMark  so  that 
the  information  is  at  least  externally  preserved  for 
documentation  purposes.  One  word  of  caution:  if 
your  program  contains  GOTO  or  GOSUB  state- 
ments whose  object  is  a  line  number  containing  a 
REMark  that  you  removed,  you  will  receive  an 
"UNDEFINED  STATEMENT"  error  message. 
Should  you  get  an  "UNDEFINED  STATEMENT" 
error  message  you  will  have  to  figure  out  from 
where  the  REMark  was  removed  and  change  the 
GOTO  line  number  to  be  the  line  following  the 
original  REMark;  this  can  be  a  long  and  tedious 
task  if  your  program  contains  many  statements 
that  GOTO  a  REMark  statement.  Try  to  avoid  this 
situation  when  you  are  originally  writing  your 
program  by  not  coding  GOTO  or  GOSUB  state- 
ments which  land  on  a  line  number  containing 
a  REMark. 

Another  way  to  buy  back  a  few  bytes  of  memory 
at  the  expense  of  good  "internal"  documentation  is 
to  remove  all  unnecessary  blanks  from  the  program. 


This  makes  the  program  a  bit  harder  to  read,  but 
every  blank  removed  is  a  byte  of  usable  memory. 
That  does  not  seem  to  be  much,  but  if  vou  add  up 
the  number  of  unneces,sary  blank  spaces  in  yoin- 
program,  you  will  be  surprised;  besides,  no  one 
ever  said  that  this  was  going  to  be  easy! 

The  VIC20  makes  it  easy  to  remove  the  blanks 
with  the  use  of  the  INST/DEL  key,  but  remember 
not  t(5  remove  any  blanks  from  within  quotes.  Data 
between  quote  marks  are  called  strings  and,  if  you 
are  displaying  them  on  a  television  or  printer,  you 
undoubtedly  need  those  blanks.  For  example,  if 
you  are  displaying  the  message  "PRESS  X  TO 
EXIT"  vou  would  not  want  that  information  dis- 
played as  "PRESSXTOEXIT". 

The  following  routine  was  entered  on  the 
VIC20: 

NEW 

100  PRINT  "cir" 

200  A  =  2:B  =  3:C  =  4:D  =  5 

300  IF  A  =  B  AND  C  =  D  THEN  D  =  D  -I-  1:  GOTO 

400 
400  PRINT  "FREE  =  ";FRE(X) 

The  results  of  running  this  program  showed 
that  there  were  3465  bytes  available;  the  program 
occupied  1 18  bytes  (3583  -  3465  =  118).  By  simply 
removing  the  fifteen  blanks  in  statement  300  it 
became  less  readable: 

300  IFA  =  BANDC  =  DTHEND  =  D+  l:GOTO400 

but  the  results  of  that  run  showed  3480  bytes  of 
free  space;  a  100%  return  for  each  blank  removed. 
Finally,  you  might  have  observed  that  I  did  not 
remove  the  blank  that  separates  the  line  number 
from  the  statement.  It  does  not  really  occupy  any 
memory  and  is  there  only  for  readability;  in  fact,  if 
you  remove  that  blank,  you  will  find  that  BASIC 
will  reinsert  it  when  you  LIST  the  statement. 

Multiple  Statements  And  Short  Variable  Names 

Closely  allied  with  removing  blanks  and  removing 
REMark  statements  is  putting  multiple  statements 
on  a  line.  Your  VIC20  can  only  display  22  characters 
on  a  line,  but  BASIC  will  acttially  accept  up  to  80 
characters.  It  is  possible  to  have  your  BASIC  state- 
ments occupy  about  three  and  one  half  display 
lines.  It  is  also  possible  to  combine  statements  on 
one  BASIC  line  by  using  the  colon  separator  char- 
acter. Every  line  number  in  your  program  contains 
an  overhead  of  five  bytes  (for  technicians:  that  five 
bytes  consists  of  two  bytes  for  the  Hue  number,  two 
bytes  for  an  internal  pointer,  and  one  byte  for  a 
delimiter  at  the  end  of  each  statement).  You  can 
save  fbin-  of  these  five  bytes  for  every  statement 
combined  on  a  line  (the  colon  separator  will  use 
one  of  the  five  bytes  eliminated).  For  example, 
instead  of  coding: 
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100A  =  A  +  1 

200  IF  A  >  25  THEN  Z%  =0 

you  can  save  four  out  of  the  five  byte  overhead  of 
the  second  line  by  coding: 

100  A  =  A+ 1:IFA>25 THEN Z%  =  0 

However,  no  suggestions  are  free  of  charge 
and  there  is  also  something  Co  watch  out  for  in  this 
instance.  You  may  freely  combine  statements  for 
up  to  eighty  characters,  but  it  is  possible  that  one  of 
the  statements  you  are  combining  might  be  the 
object  of  a  GOTO  or  GOSUB  statement,  in  which 
case  you  will  receive  the  "UNDEFINED  STATE- 
MENT" error  message.  In  the  example  immediately 
above,  if  there  were  another  statement  in  the  pro- 
gram which  was  "GOTO  200",  line  number  200 
would  not  be  in  the  program  after  combining  the 
two  lines  and  you  would  get  the  error  message.  If 
you  had  a  statement  that  was  "GOTO  100",  that 
would  not  cause  any  problems. 

Another  item  to  watch  for  when  combining 
statements  is  not  to  combine  a  line  with  a  preceding 
line  that  contains  an  IF  statement.  The  statement 
shown  above  is  alright.  However,  if  the  two  lines 
were  reversed: 

100IFA>25THENZ%  =  0 
200  A  =  A+1 

you  would  not  be  able  to  combine  the  lines  as: 

100IFA>25THENZ%  =  0:A  =  A+I 

without  altering  the  meaning  of  the  statement.  In 
this  instance,  the  addition  statement  would  only  be 
executed  if  A  were  greater  than  twenty-Five  which 
is  not  the  intent  of  the  original. 

The  last  item  that  returns  a  little  usable  memory 
at  the  expense  of  readability  and  documentation  is 
the  use  of  short  variable  names.  Although  variable 
names  may  be  up  to  255  characters,  BASIC  uses 
only  the  fu-st  two  characters  (plus  the  $  and  % 
suffixes  for  string  and  integer  variables  respect- 
ively). Each  character  in  the  variable  name  occupies 
a  byte  wherever  it  is  used;  therefore  you  should 
limit  variable  names  to  two  characters  and  one 
character  would  be  even  more  thrifty  from  a 
memory-use  point  of  view.  Limiting  the  names  to 
two  characters  could  have  a  side  benefit  inasmuch 
it  may  eliminate  a  potential  source  of  programming 
error.  If  you  had  two  variables,  one  named  "TAPE" 
and  the  other  named  "TASTE,"  BASIC  would 
only  recognize  "TA"  as  the  name  and  would,  in 
effect,  be  dealing  with  a  single  variable. 

Avoiding  a  technical  discussion  as  to  why  it  is 
so,  it  is  usually  more  economical  to  use  constants 
instead  of  variables  whenever  possible.  A  constant 
consists  of  data  stored  in  the  BASIC  statement 
itself.  Constants  may  require  less  memory  than 
variables,  especially  in  cases  where  the  constant  is  a 


relatively  short  string.  As  the  length  of  the  string 
increases,  the  amount  of  savings  diminishes  because 
the  repedtion  of  the  constant  also  occupies  memory. 

The  following  lines  each  contain  a  constant: 


lOOA  =  A  +  1 

("1"  is  the  constant) 
100  S$  =  D$  +  "SUFFIX" 

("SUFFIX"  is  the  constant) 
100  PRINT  "TOTAL  =  ";X 

("TOTAL  =  "  is  the  constant) 


An  illustration  of  the  savings  that  can  be 
gained  is: 

100  T$  =  "THIS  IS  A  TEST" 
200  PRINT  T$ 
300  PRINT  T$ 

occupies  72  bytes  of  memory,  whereas 

100  PRINT  "THIS  IS  A  TEST" 
200  PRINT  "THIS  IS  A  TEST" 

only  occupies  69  bytes  of  memory.  That  is  not 
much  of  a  savings  because  the  string  "THIS  IS  A 
TEST"  is  relatively  long;  if  it  were  shorter,  the 
savings  would  be  more  dramatic.  The  reason  for 
this  is  that,  when  data  is  assigned  to  a  variable,  it 
requires  two  areas  of  memory,  but  a  constant  re- 
quires only  one  (in  the  instruction  itself). 

BASIC  is  sometimes  very  shrewd  as  far  as 
memory  management  is  concerned.  BASIC  is 
smart  enough  to  know  when  you  have  used  a  string 
and  will  reuse  it  rather  than  recreating  it  again  in 
memorv.  Thus,  if  you  have  coded  the  statement: 
PRINT  "THIS  IS  A  TEST"  and,  elsewhere  in  your 
program  you  coded  A$  =  "THIS  IS  A  TEST", 
although  memory  would  be  required  to  contain 
pointers  for  the  variable  "A$",  the  actual  text  string 
"THIS  IS  A  TEST"  would  not  be  recreated  in 
memory  (except  in  the  instruction  itself).  The 
original  text  string  would  be  pointed  to  by  the 
variable.  This  is  starting  to  border  on  the  kind  of 
technical  information  that  this  article  has  tried  to 
avoid,  but  is  interesting  enough  to  pass  on. 

Dont  Avoid  Integer  Variables 

It  seems  that  most  people  writing  BASIC  programs 
never  bother  with  integer  variables  and,  yet,  that  is 
where  a  significant  savings  in  memory  can  be  at- 
tained. This  is  particularly  true  if  the  program 
contains  arrays.  Consider  that,  for  each  element  in 
an  array,  the  number  of  bytes  occupied  is  as  follows: 

A  string  array  =  3  bytes  plus  the  length  of  the 

string  per  element 
A  floating  point  array  =  5  bytes  per  element. 
An  integer  array  =  2  bytes  per  element. 

The  contents  of. many  arrays  do  not  require 
the  use  of  decimal  points,  but  it  is  easier  to  code 
"DIM  A(15)"  rather  than  "DIM  A%(15)."  By  using 
the  integer  form,  you  would  save  45  bytes  of  mem- 
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ory.  Suppose  you  were  writing  a  program  to  deal  a 
deck  of  cards  and  you  defined  an  array  to  keep 
track  of  which  cards  have  already  been  dealt.  That 
fifty-two  element  array  could  be  a  string  array,  a 
floating  point  array,  or  an  integer  array.  Obviously, 
there  is  no  need  for  decimals  in  this  example  so  the 
obvious  choice  would  be  to  use  integers.  The  fol- 
lowing program  was  run  three  times  on  the  VIC20; 
each  lime  changing  the  type  of  array  (making 
the  variable  type  iii  statement  400  correspond  to 
the  array). 

100  PRINT  "clr" 

200DIMX(100)  <  =  =  =  =  First  run 

DIM  X%(100)  <  =  =  =  =  Secondrun 

DIMX$(IOO)  <  =  =  =  =  Third  run 

300FORZ  =  0TO99 

400  X(Z)  =  Z  <  =  =  =  =:  First  run 

X%{Z)  —2.  <■=.  —  ■=.  —  Second  run 

X$(Z)  =  CHR$(Z)         <  =  =  =  =  Third  run 

500  NEXTZ 

600  PRINT  FRE(X) 

The  differences  in  memory  use  during  these 
three  runs  is  very  dramatic: 

The  first  run  used  a  floating  point  array  and 
occupied  601  bytes;  the  second  run  used  the  string 
array  and  occupied  403  bytes;  and  the  final  run, 
which  used  an  integer  array,  occupied  only  300 
bytes.  Is  it  worth  the  cost  of  300  bytes  in  order  to 
save  typing  in  a  "%"'  each  time  the  variable  is  used? 

Each  of  the  memory  conserving  measures 
outlined  so  far  would  be  relati\elv  easy  to  imple- 
ment using  the  editing  capabilities  of  the  V'IC20 
once  a  program  is  written  and  resident  in  memory. 
The  last  few  suggestions  are  harder  to  implement 
and  the  savings  are  more  indefinite. 

If  your  program  contains  groupings  of  in- 
structions that  are  repeated  several  times,  it  would 
be  more  memory  efficient  (and  better  pro- 
gramming practice)  to  incorporate  those  instruc- 
tions once  as  a  subroutine  and  GOSL'B  to  them.  If 
such  statements  are  readily  identifiable,  vou  can 
implement  this  fairly  easily  with  the  following 
three  steps: 

1.  Add  a  RETURN  statement  after  the  first 
group  of  statements. 

2.  Place  a  GOSUB  statement  whose  object  line 
number  is  the  first  line  number  in  the  group 
immediately  preceding  the  group. 

3.  Add  a  GOTO  statement  immediately  after 
the  inserted  GOSL'B  statement  whose  object 
line  number  is  the  statement  immediately 
following  the  RETURN  statement. 

Naturally  you  would  delete  all  other  occurrences 
of  the  same  group  of  statements  and  replace  them 
with  a  GOSUB  to  the  newly  created  subroutine. 
This  sounds  very  complicated,  but  actually  is  quite 
easy  to  implement  anci  is  illustrated  in  the  fictitious 


routine  that  follows.  Assume  that  the  statements 
starting  with  line  number  650  and  ending  with  line 
number  710  are  repeated  several  times  in  the 
program. 

640  PRINT  "ABC" 

650  A  =  A  +  1 

660  IF  A  =  9  THEN  700 

670  PRINT  "MESSAGE  ONE" 

680  MC  =  MC  /  A 

690  GOTO 

700  PRINT  "MESSAGE  TWO" 
710  MC  =  MC*A 
720IFQ  +  1  =  10 

You  can  convert  this  to  a  subroutine  using  the 
technique  described  by  adding  lines  645  and  7 1 5  in 
the  following  illustration: 

640  PRINT  "ABC" 

645  GOSUB  650:  GOTO  720  <  =  =  =  =  New  statement 

650  A  =  A  +  1 

660  IF  A  =  9  THEN  700 

670  PRINT  "MESSAGE  ONE" 

680  MC  =  MC  /  A 

690  GOTO 

700  PRINT  "MESSAGE  TWO" 
710MC  =  MC*A 

715  RETURN    <  =  =  =  =  New  statement 
720IFQ  +  I  =  10 

Another  almost  obvious  wav  to  decrease  the 
amount  ol  storage  your  pr(}gram  uses  is  simply  to 
reduce  the  size  of  messages  that  you  display  on  the 
television.  For  example,  if  your  program  displays 
the  word  "TOTAL",  change  it  to  "TOT".  If  your 
program  contains  cards,  instead  of  spelling  out 
"KING,"  "QUEEN,"  and  "jAGK,"  simply  use  a 
"K,"  "Q,"  and  "J"  respectively. 

Another  item  to  investigate  is  the  use  of  more 
economical  instructions  to  achieve  the  same  results. 
Shown  below  is  an  example  of  how  you  can  replace 
multiple  IF  statements  with  a  single  ON  statement. 
Tlie  program  does  the  exact  same  thing  either  way 
you  i\  rite  it,  but  using  the  ON  statement  yields  a 
savings  of  62  bytes. 

The  following  statements 

300  IF  A=l  THEN  510 
310  IF  A  =  2  THEN  550 
320  IF  A  =  3  THEN  600 
330  IF  A  =  4  THEN  650 
340  IF  A  =  S  THEN  700 
350  IF  A  =  6  THEN  750 

could  be  replaced  with  the  single  statement: 

300  ON  A  GOTO  510,  550,  600,  650,  700,  750 

Consider  using  FOR/NEXT  loops  instead  of 
repeating  instructions  wherever  possible.  Suppose 
you  wanted  to  print  a  vertical  line  down  the  center 
of  the  screen,  you  could  program  it  as: 

300  PRINT  TAB  (10);"!" 
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310  PRINT  TAB  {10);"l" 
320  PRINT  TAB  (10);"!" 
330  PRINT  TAB  (10);"!" 
340  PRINT  TAB  (10);"!" 
350  PRINT  TAB  (10);"!" 
360  PRINT  TAB  (10);"!" 
370  PRINT  TAB  (10);"!" 
380  PRINT  TAB  (10);"!" 
390  PRINT  TAB  (10);"!" 
400  PRINT  TAB  (10);"!" 

or  alternatively  you  could  code: 

300  FOR  X  =  ITOII 
310  PRINT  TAB  (10);"!" 
320  NEXT  X 

Again,  the  same  results  are  achieved,  but  the 
FOR/NEXT  loop  yields  a  savings  of  1 18  bytes! 

Overlaying 

You  can  stMiiclimcs  conserve  memory  by  overlays. 
If  your  program  runs  in  two  separate  and  distinct 
pha.ses  (that  is,  tjne  portion  of  vour  program  com- 
pletes all  its  work  and  then  is  never  executed  again) 
it  should  be  possible  to  split  your  program  into  two 
sections.  Have  ihe  last  statement  in  the  first  section 
issue  the  statement  "LOAD  PHASEII"  (assuming 
your  second  phase  is  named  "PHASEII").  When 
the  first  section  completes  its  job.  the  last  in.struction 
would  load  the  next  phase  for  execution. 

This  assumes  that  you  have  written  PHASEH 
onto  the  cassette  tape  immediately  after  PHASE!. 
This  is  called  overlaying;  it  lends  itself  well  to  a  disk- 
oriented  system,  but  there  is  no  reason  not  to  use  it 
with  tape  also.  You  should  be  aware  that  any  vari- 
ables used  in  the  first  phase  will  not  be  available  in 
the  second  phase.  (However,  even  though  (his 
should  work,  the  author  has  not  yet  been  able  to  do 
this  successfully. 

If  you  still  need  memory,  you  may  be  able  to 
put  some  of  the  data  used  in  your  program  on  a 
cassette  tape  and  read  the  data  in  dining  program 
execution.  This  technique  will  involve  your  writing  a 
special  program  to  create  the  data  tape,  but,  in 
some  instances  this  can  yield  substantial  memory 
savings.  The  premier  issue  o^  Home  and  Educational 
COMPUTING!  contained  an  excellent  article  by 
David  Malmberg  entitled  "Custom  Characters  for 
the  VIC."  A  program  shown  in  that  article  lends 
itself  very  well  to  illustrating  this  memory-saving 
technique. 

That  program  contained  a  number  of  DATA 
statements  and  is  shown  below: 

170  READ  X:IFX  >  0  THEN  190 

180  FOR  X  =  XTOX  +  7 

182  READ  J 

184  POKE  I J 

186  NEXT 

190  GOTO  170 


340  DATA  7168,24,24,36,60,102,66,66,0 
350  DATA  7176,124,34,34,60,34,34,124,0 
360  DATA  7 1 84, 1 26,34,34,32,32,32, 11 2,0 


600  DATA  7376,0,0,0,0,0,0,0,0 
610  DATA -1 

You  would  have  to  write  a  program  to  write 
the  data  to  cassette  tape  (and  ideally  you  would 
write  the  data  immediately  after  the  program  you 
saved  ihat  will  be  using  that  data).  Tlie  original 
program  can  be  easily  modified  to  create  the  data 
tape  and  an  example  could  be: 

100  OPEN  1,1,2,"DATATAPE  " 

170  READ  X:PRINT#1,X:1FX  >  0  THEN  190 

180  FOR  X  =  XTOX  +  7 

182  READJ:  PRINT#1,J 

186  NEXT 

190  CLOSE  I 

200  PRINT  "DATA  TAPE  CREATED" 

210  END 

340  DATA  7168,24,24,36,60,102,66,66,0 

350  DATA  7176,124,34,34,60,34,34,124,0 

360  DATA  7184,126,34,34,32,32,32,1 12,0 


600  DATA  7376,0,0,0,0,0,0,0,0 
610  DATA -1 

You  would  then  substitute  INPUT#1  state- 
ments for  READ  statements  in  tlie  original  pro- 
gram, bill  the  results  would  be  tlie  same.  If  you 
wanted  to  use  the  concept  in  Mr.  Malmberg's  article 
in  your  own  program,  but  needed  additional 
memory,  this  leclinique  will  pro\'ide  you  with  a 
significant  amount  of  memory. 

The  modified  program  would  be: 

165  OPEN  1,1,0,"DATATAPE" 

170  INPUT#1,X:IFX  >  0  THEN  190 

180  FOR  X  =  TOX  +  7 

182INPUT#l,j 

184  POKE  I, J 

186  NEXT 

190  GOTO  170 


340  REM  -NO  DATA  STATEMENTS-RESULTS  IN 
350  REM  -A  SIGNIFICANT  REDUCTION  IN 
MEMORY 

Let's  assume  that  you  have  exercised  all  the 
memory-saving  procedures  outlined  and  your 
program  still  requires  additional  memory.  The  last 
thing  to  do  is  carefully  investigate  the  logic  of  your 
program.  Are  there  statements  that  are  never 
executed  (perhaps  left  over  from  an  initial  idea 
that  was  abandoned)?  Natmally,  vtni should  remove 
them.  Are  there  better  ways  to  implement  a  proce- 
dure that  might  reduce  the  number  of  instructions 


necessary  to  accomplish  some  objective?  Sometimes 
being  able  to  buy  back  just  five  or  ten  bytes  of 
memory  will  allow  your  program  to  run. 

One  final  point;  there  are  instances  when  you 
have  worked  for  hours  on  a  large,  complicated 
program  and  you  decide  to  save  it  on  a  cassette 
tape.  You  type  in  the  command  "SAVE  MY- 
PRCX;RAM",  press  ENTER,  and  lo  and  behold, 
instead  of  receiving  the  mes.sage  to  press  the  play 
and  record  buttons,  you  instead  get  the  message 
"OUT  OF  MEMORY."  This  is  one  of  the  most 
frustrating  events  possible  when  writing  a  pro- 
gram because  you  do  not  want  to  lose  the  hoius 
of  effort  already  expended-  Try  issuing  the 
"SAVE"  command  with  a  shorter  filename;  this 
usuallv  works.  Instead  of  entering  "SAVE  MY- 
PROGRAM".  use  "SAVE  A". 

It  takes  some  effort,  but  using  the  techniques 
oiulined  here  could  mean  the  difference  between 
being  able  to  do  what  you  want  with  your  VTC20 
or  being  continuously  confronted  with  an  out  of 
memory  condition.  VVith  a  little  patience  you 
might  be  able  to  find  that  needle  in  the  haystack. 
If  all  else  fails,  don't  give  up  hope.  Remember 
that  your  VIC20  has  the  capability  of  being  ex- 
panded to  32K!  '  © 


ATTENTION 
*VIC  20  OWNERS 


■THE  PERIPHERAL  PEOPLE" 


Makers  of  the  following  quality  add-ons  for  the  VIC  20* 

RAM  f\/lemory  Expansron  Irom  OK  to  64K 

64  or  80  Column  Video  Expansion 

PROM  Simulator  lor  saving  programs  in  power-oft  mode 

21-Key  Numeric  Pad  for  high  speed  data  entry 

3  Position  Expansion  Chassis 
PROM  Programmers  and  PROM/ROM  Expansion 

AND  MORE!!! 


Ask  your  local 

Commodore  Dealer  about  our  products  or  phorte 

or  \wrtte  for  Free  Catalogue: 


QUANTUM 
DATA.  INC. 


3001  Redhill  Ave 
BIdg  4,  Suite  105 
Costa  Mesa.  CA  92626 


(714)  754-1945 


*  a  Commoflor  TuiipinjiM 


Dealer  inQuines  welcomed 


LETTER  QUALITY  PRINTERS 
$99500 

BELIEVE  IT! 

AND  CHECK  THE  FEATURES 


•  WORKS  WITH  ANY  WORD  PRO.  SOFTWARE 

•  132  COLUMN  PLATEN 

•  45  CHARACTERS  PER  SECOND 

•  USES  STANDARD  DAISY  PRINT 
WHEELS  FOR  TYPE  STYLE  VARIETY 

•  PROPORTIONAL  SPACING 

•  TRACTOR  AVAILABLE 

•  COMPLETELY  RECONDITIONED 

•  90  DAY  WARRANTY 

•  WE  PAY  SHIPPING  IN  U.S. 
ADD  MZS"  FOR  APPLE  OR  TRS-80 

INTERFACE  (PARALLEL) 
ADD  »279'"'  FOR  PET/CBM  INTERFACE  (IEEE-488) 


[^&^     ORDERS  ACCEPTED  BY  PHONE 
NO  COD'S         (716)  625-8200 


INTERNATiaNAL 

DEPT.  C-5 

2521  NIAGARA  FALLS  BLVD. 

PC  BOX  151,  NO.  TON.,  NY  14120 


May.  1982.  Issue  2a 
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Considering 
Space  And 
Time  In  Tlie 
Atari 


C.  Michael  Levy  and  Grant  Levy 
Gainesville,  FL 

Would  you  like  to  know  how  to  speed  up  some  of 
your  programs,  or  make  them  use  up  less  memory? 
As  everyone  comes  to  learn  as  they  gain  experience 
in  programming,  small  and  often  very  subtle 
changes  in  even  very  simple  programs  can  have 
major  consequences.  Consider  the  following  four 
programs.  Each  has  exactly  1000  lines.  Each  makes 
two  references  to  variable  B,  994  assignments  to 
variable  A,  contain  six  GOSUBs  and  six  RETURNS, 
one  POKE,  one  PEEK,  one  PRINT  and  one  STOP. 
They  all  achieve  the  same  end:  they  determine  that 
the  value  of  variable  A  is  zero  and  print  the  number 
of  clock  ticks  (each  lasting  l/60th  sec.)  required  for 
execution  of  the  program.  They  are  equivalent, 
right?  Wrong.' 

Progiams  I  and  2  each  require  about  15000 
bytes  of  memory,  nearly  66%  more  than  the  ap- 
proximately 9100  bytes  required  for  Programs  3 
and  4.  The  reason  for  this  is  the  way  Atari  BASIC 
handles  constants  and  variables.  Each  and  every 
reference  to  a  constant  {zero,  in  these  programs) 
consumes  seven  bytes.  This  is  true  even  if  the  state- 
ments using  those  constants  are  n^t/cr  executed  in 
the  program  (as  are  lines  2-994  in  Program  1  and 
lines  8-1000  in  Program  2).  Programs  3  and  4 
involve  the  assignment  of  a  constant  to  only  one 
variable  (B  in  line  1);  variable  A  a.ssumes  its  values 
bv  reference  to  this  value.  Each  such  reference 
requires  only  one  byte. 

So  the  first  lesson  is  to  use  constants  sparingly, 
if  at  all.  Develop  a  schema  for  assigning  variable 
names  to  constants  so  that  you  will  not  confuse 
them  with  "real"  variables.  For  example,  consider 
DO  =  0,  D 1  =  1 ,  or  CO  =  0,  C 1  =  I .  etc.  where  the 
symbol  "D"  is  a  mneumonic  for  digit  or  "C"  reminds 
you  that  it  is  a  constant..  Any  other  combination  of 
letters  and/or  digits  could  then  represent  variables 
which  vary. 

Speed  Differences 

While  Programs  1  and  2  are  identical  in  memory 


requirements,  and  Programs  3  and  4  are  also  iden- 
tical to  each  other  in  terms  of  memory,  these  pairs 
of  progiams  are  vastly  different  in  execution  speed. 
Here  we  fmd  that  Programs  2  and  4  each  require 
only  one  clock  tick  for  completion.  In  marked 
contrast  are  Programs  1  and  3  which  are  42  times 
slower! 

The  reason  for  this  enormous  discrepancy  is 
the  way  that  Atari  B.'VSIC  .seems  to  locate  subrou- 
tines. BASIC  is  apparendy  iiacapable  of  immediately 
jumping  to  the  desired  line  referenced  in  a  GOSUB. 
Rather,  it  appears  to  start  from  the  first  line  of  the 
program,  and  sequentially  search  through  the  list 
of  lines  until  it  finds  what  it  wants.  Thus,  in  Pro- 
grams 3  and  4,  when  it  encounters  in  line  1000  a 
GOSUB  999,  it  must  begin  at  line  one  and  look  at 
each  of  the  998  intervening  lines  imtil  it  reaches 
999.  There,  it  encounters  a  GOSUB  998.  Back  to 
the  top  of  the  list  it  goes,  fruitlessly  examining  997 
lines.  And  so  on.  BASIC  performs  the  same  se- 
quence of  steps  in  Programs  2  and  4,  but  it  obviously 
has  to  do  fewer  of  them,  since  all  of  the  subroutines 
are  near  the  top  of  the  list  of  line  numbers. 

Thus  the  second  lesson,  is  to  place  subroutines 
as  clo-se  as  possible  to  the  beginning  of  each  pro- 
gram. Some  of  your  programs  that  heretofore 
seemed  to  drag  on  unmercifully  could  now  have 
more  zip. 

And,  finally,  we  answer  the  question  that  has 
been  bothering  you  for  some  time.  No,  we  are  not 
masochisis.  We  did  not  type  in  1000  lines  of  code  in 
order  to  perform  these  benchmark  tests.  Instead,  a 
one-line  program  was  written  to  create  a  1000-line 
skeleton  for  Programs  1  and  2: 

10  OPEN  #2,8,0,"D:PROGRAM  :  FORJ  =  l  TO  1000 
:  ?  #2,J;  "  A  =  0"  :  NEXT  J  :  CLOSE  #2 

Then  PROCiRAM  was  ENTERed,  the  approp- 
riate minor  changes  made  to  only  seven  lines,  and 
then  RUN.  The  same  procedure  was  followed  for 


Program  1. 

I  POKE  20,a:B  =  0:  GOSUB  1000 

B  =  PEEK(20) 

: ?  B : STOP 

2  A  =  0 

3  A  =  0 

4  A=0 

5  A=0 

6  A  =  0 

7  A  =  0 

8    A=:0 

9  A  =  0 

etc. 

995  A  =  0:  RETURN 

996  GOSUB  995  :  RETURN 

997  GOSUB  996  :  RETURN 

998  GOSUB  997  :  RETURN 

999  GOSUB  998  :  RETURN 

1000  GOSUB  999  ;  RETURN 

Programs  3  and  4;  the  sole 
change  was  that  "  A  =  0"  was 
written  as  "  A  =  A". 


Program  2. 

i 

POKE  20,0 

:B  =  0:GOSUB7 

:B  =  PEEK(20) 

:  ?  B  :  STOP 

2 

A  =  0:  RETURN 

3 

GOSUB  2  : 

RETURN 

4 

GOSUB  3  : 

RETURN 

5 

GOSUB  4 : 

RETURN 

6 

GOSUB  5  : 

RETURN 

7 

GOSUB  6  : 

RETURN 

8 

A  =  0 

9 

A  =  0 

etc. 

995 

A  =  0 

996 

A  =  0 

997 

A  =  0 

998 

A  =  0 

999 

A  =  0 

1000 

A=0 

Program  3. 

1 

POKE  20,0  : 

B=0: GOSUB 

IO00:B  =  PEEK(2O)                    | 

:  ?  B  :  STOP 

2 

A  =  A 

3 

A  =  A 

4 

A  =  A 

5 

A  =  A 

6 

A  =  A 

7 

A  =  A 

S 

A  =  A 

9 

A  =  A 

etc. 

995 

A  =  A:  RETURN                         | 

996 

GOSUB  995 

.  RETURN 

997 

GOSUB  996 

RETURN 

998 

GOSUB  997 

•  RETURN 

999 

GOSUB  998 

RETURN 

!000 

GOSUB  999 

: RETURN 

Program  4. 

1    POKE  20,0  :  B  =  0  :  GOSUB  7 

:B  =  PEEK(20) 

:  ?  B  :  STOP 

2  A  =  A:  RETURN 

3  GOSUB  2 : RETURN 

4  GOSUB  3  :  RETURN 

5  GOSUB 4 : RETURN 

6  GOSUB  5  :  RETURN 

7  GOSUB  6  :  RETURN 

8  A  =  A 

9  A  =  A 

etc. 

995  A  =  A 

996  A  =  A 

997  A  =  A 

998  A  =  A 

999  A  =  A 

1000  A  =  A 

© 

SWIFTY  SOFTWARE 

TOP  RATED 
PRODUCTS  FOR  ATARI 


A    nSKSEKTRr '" 

«?■  An  inlBllegeni  algiui  accessofy  tor  your  ATARI  810  fflsK 
V*  Drive.  iBts  you  s»lKtlvtly  write  dau  lo  Doth  slms  at  slngn 
sldtd  ind  write  protectid  disks.  DISK  SENTRY  cannol  harm 
your  drive  or  disks  installs  and  removes  easily.  nosold«rlng 
required.  DISK  SENTRY  s  LEO  signals  system  status,  preven. 
Img  accldenul  erasure  ol  dale.  DISK  SENTHV  Is  a  convenient 
push  Button  write-prolecl  override  which  can  pay  lor  ilsett 
with  your  Tirst  txu  of  disks.  (39.95  +  t2.5D  Shipping  and 
Handling. 

ARCADE  eAMES 

24K  Disk:  16K  Cassetle:  Joystick  required 
Add  Ihase  popular  HIGH  RESOLUTION,  REAL-TIME, 
ANIMATED  (|am«s  to  your  software  arsenal.  Get 
FAST  ACTION  and  FULL  SOUND  GRAPHICS  that  lako 
advantagt  of  trie  unique  features  ol  your  ATARI.  En- 
joy challenge  that  requires  strategy  and  skill. 

SPACE  chase"* 

Fly  against  intelligent  invader  clones.  Arm  yourself  with 
Nuclear  Defense  Charges  and  play  with  or  without  Delense 
Shieids.  Enloy  this  action-packed  miticolor  space  oOyssey 
Displays  tof)  score,  numoer  ol  planets  saved  and  number  ot 
galaxies  conquered,  St4, 95  cassette:  119  95  disk 

TIMEIOMl'"' 

Meet  the  challenge  ot  tMs  fast  movtrig  animated  race  against 
time,  enemy  aircfaft  and  enemy  bomPS  as  you  atlempl  to 
disarm  timebomtjs  sot  to  oipiode  ammunlllon  depots.  Avoid 
aircraft  ot  varying  sizes  and  spe^s  —  and  tf^eir  bombs 
Chnse  or>e  Df  (en  Day  or  Night  Missions,  Use  Irom  one  to  four 
Joysticks.  Any  number  can  play;  lop  players  listed  on 
scoreboard  St4 ,95  cassette:  S 1 9.95  disk 

AND  MORE  GAMES 

<g*^  TRIVIA  trek™ 

Unilmitfid  tun  and  lots  of  lauytis  tor  one  or  h^o  players,  f\v6 
tiu  nd  red  Questions  and  two  thousand  multipie  choice  answers 
are  supplied  on  the  master  diskette,  A  powerfil  datallie  ^an- 
oiing  program  allows  creahon  ol  your  own  If  Ivia  questions  and 
answers.  Features  include:  Player  Missile  Graphics,  user  or 
random  selection  ot  suDjects  and  numerous  comical  answer 
choices.  This  DISK  ONLY  package  comes  complete  with  user 
instructions.  An  incredible  vaiue  for  only  J29,95,  Requires 
32Kand  disk  drive. 


*<:*^ 


FUN  "n"  BABIES  #1^" 


'f^  WORDGAMES.  POSSIBLE  and  LEAPFROG  giving  ywj  tiWfS  ol 
tun.  challenQB  and  enwnainmeTit.  W0T1DGAMES.  two  flames 
in  one,  coniains  QUESSIT  -  a  dfldudive  alp^atHli;:  reasoning 
game  lor  one  of  Two  play&rs  and  WORDJUhfBLE  -  a  muFtiple 
word  dftscramblinig  puzzle  with  ptay-on-word  hints  and 
mystery  answers,  Instructions  show  how  you  can  substiluie 
yojr  own  wofds.  Use  POSSIBLE  tto  help  dBScra^rr[:le  word 
Jumble  puzzles  or  to  creats  your  own  All  letlef/numtwr  com- 
Dlnatlons  or  permutations  of  Input  are  printsd  to  screen  or  op- 
tional primer.  LEAPFROG  is  a  Chlrieso-ChKkftr  type  jumping 
game  in  whtlch  you  try  lo  posiiloii  two  »ls  ot  anlmat»d  jum- 
ping trogs  in  a  minimum  numl>Br  d  rrnves.  1&K  Cassette 
it9.95:  24K  Oisk  $24.95.  Disk  version  ol  GUESSIT  works 
wtth  VOTRAX  Typfl  -n"  TALK  A  real  crowd  pteaser. 

COMING  SQONI  Sp*cf  ShimtiAdnntunSwItiTM 

Real-time  Space  Flight  Simulations 

.     PERSONAL  DATA  MANA6EIHENT 
'^  FILE-IT  i  TM 

Conta:ins  ail  the  programs  in  FILE  IT  plus  ttve  addlKondl  t^ks 
handling  and  Iiri2r>clal  progfams.  FinarvcUl  entry  and  report 
generator  programs  create  a  powerlul  personal  accounting 
system  whits  two  additional  u:tility  programs  provide  random 
3(£ass  updating  and  user  controlled  record  sefection.  Sub- 
Dies  may  be  created,  merged  and  sorted  by  any  tlefd,  A  mon- 
thly S^r  Graph  program  generates  a  visual  picture  ol  llnancial 
data  on  the  screen  and/or  printer.  Supports  up  to  four  disk 
drives  as  well  as  the  AXLON  RAMDISK.  Minimum 
requlremtrlsareJ'iK.  1  disk  drive  and  an  80  column  pHnler. 
Extensive  documentation.  suppEied  in  a  ring  binder,  provides 
dear  instructior^  along  with  a  tutorial  on  computer  tiling. 
$49  95  -I-  S3.25  Shipping  and  Hai^dimg.  AXLON  RAMDISK 
not  required. 


FiLE-rr  ^■^ 

Jse  this  itirl  up  dittbiii  ifitim  to  tile  and  manaf^  personal 
inlormatlor  and  data.  Create,  sort,  store  and  manipulate  in- 
formation such  as  zppolntment  calendars,  address,  or 
teiepiione  data,  credit  or  charge  records,  stock  lnvestrr>ents, 
medical  or  prescrlpilon  Inlormation,  hobby,  coupon  or  other 
types  of  cdlecllon  lnli}rmation...and  more,  With  printer  you 
get  1  or  2  across  mailing  labels,  disk  jacket  inventDJ7  covers 
and  neatly  written  copy  of  all  your  data  tiles.  Corr«s  whh  well 
documented  Instruction  manual  explaining  basics  of  computer 
ttllng.  Fast  and  easy  to  use.  Holds  over  300  records  In  40K. 
Requires  minimum  of  24K  and  1  disk  drive.  Printer  optional. 
$34,95  (Disk  Only) 

COMING  SOON  I  The  FtmltyPlnitKlir^* 
AN  easy  to  use  llnancial  package. 


jTi* 


UT1UTIES 

OISKEHE  INVENTORY  SYSTEM  ' 

Use   this   system   lo   gam   cor^trol   ol    your   expanding 

Olsk/program  Inventory.  Quickly  ge!  locatiorns  of  single  or 

multiple  copies  of  your  programs  and  all  your  valuatMe  files 

An  Invaluable  tool,  this  system  is  easy  and  convenient  to  use 

and  to  update.  24K  disk  system  requireK]   $24.95  Printer 

suggested. 

SWinY  UTILITIES 

A  valuable  collection  ot  programming  utHlHes  lor  the  ATARI 
programmer.  This  DISK  ONLY  piackage  includes  il  ot 
Programming  Aids  I  and  additional  programs  designed  lo 
make  programming  time  nwe  etT^clent.  Special  MENU 
program  runs  both  saved  and  Nsted  programs.  REM 
REMOVER  eliminates  REM  statements  so  programs  taite  less 
core  and  run  taster  PRINT  825  and  PRINTEPS  custom  print 
programs  prepare  condensed.  ir>dented  and  paginated 
program  Eisllngs  on  your  ATAR^  82S  or  EPSON  MX-BO  prin- 
ter Listings  identify  machine  code.  graphics  and  inverse 
video  characters  VARlASLE  LIST  and  VARIABLE  PRINT 
programs  help  you  prepare  alphatwllzed  annotated  list  of  your 
program  variatiles-  A  delete  lines  utility  provides  convenience 
of  fine  deletion  white  a  DOS  CALLER  gives  you  convenient  ac- 
cess to  many  OGS  utilities  while  your  orogram  is  in  core. 
Disitllst  prepares  disk  jacket  lalHls  Many  ol  tnese  programs 
wor^  coresident  with  each  other  and  with  your  program  Disk 
Drive  and  minimum  of  24K  required   $29.95 

PflOgRAMMINB  AIDS  PACKAGE  I  ^^ 
Four  utility  programs  to  help  increase  programming  efficiency 
and  learn  more  about  your  computer  REKUMBER  handles 
references  and  twn  variables.  Generates  Diagnostic  TatMes 
lor  programffling  error  detection.  PROGRAM  DECODER, 
DECIMAL  to  BCD  and  BCD  to  DECIMAL  programs  give  you  a 
practical  way  ot  studying  internal  program  representahon  and 
ATARI  number -conversion  procedures.  Cornes  with  com- 
prehensive user's  manual.  16K  cassette  $14,95;  24K  disk 
$19  95 

SWIFTY  DATALINK  '^^ 

High  Quality  Smart  Terminal  Communications  program.  Easy 
to  use  Multi-Option.  Menu  Driven.  Full  performance 
uploadlng/downloddlng,  Works  In  Duplex  or  Simplex  modes 
supporting  ASCII  and  ATASCll  transmission.  Printer  Dump. 
Screen  Dump  and  Disk  Search  options.  Use  as  remote  ter- 
minal .  Send/  receive  and  itofi  programs  and  data  tiies.  Saves 
correct  lime  Charges  with  commercial  services  Requires 
24K  RAM,  fit  0  Disk  Drive,  85Q  Interface  Or  equivalent.  S30or 
other  300  Baud  modem.  [Printer  optional)  $39.95 

SWIFTY  TACH  HASTEIHW 
^  iKf)  accurate  diik  tp«$ti  dlignosttc  utility  prograni  designed 
specilically  lor  ATARI  StO  Disk  Drives.  Provides  sasy-to- 
read  visual  indication  ol  the  speed  ot  any  drive  connected 
to  your  system  Using  the  accuracy  of  machine  language, 
TACH  MASTER  displays  live  RPM  readings  per  second 
with  a  working  tachometer  accurate  to  7*  RPM.  Allows 
you  to  adjust  your  drtve(s)  to  factory  specs  easily  and  at 
any  lime  in  the  convenience  ol  your  owm  home.  Comes 
complete  with  easy  to  follow  user's  manual ,  S29.95 

^v  ACCESSORIES 

yS^  VINYL  DUST  COVERS 

New  glove  soH,  vmyl  dust  covers  tOf  the  ATARI  800  Com- 
puiei  Ihe  dOO  Computer  and  the  825  Prmlef  Custom  made 
Irom  iheavy  duty  uphoistery  grade  virryl,  these  covers  com- 
pletely cover  the  top  and  sides  of  your  valuable  equipment 
Do  not  confuse  them  with  cheap ,  flimsy  plastic  covers  avail- 
able elsewhere  Accessory  ports  and  other  input  output 
plugs  are  exposed  fo'  convenience  ot  use.  Available  in  mid- 
nightblack  Atari  4DC  Sl3  95  Alan 900  SI4  95  AtaTi325 
S14  95  Atan  810  S13  95  Specify  model  Please  include 
S2  50  lor  Shipping  and  Handling, 

tend  chKk  or  hhmwt  «il*r  ta: 

SWIFTY  SOFTWARE,  INC. 

M  BROAD  HOLLOW  ROAD 

MELVILLE,  H.Y.  11747 
(516)  M9-9141 
N.T.  Raildinti idd  7ViK  iilti III 
mil  l«  tm  utilogm  intu  wdtn  ind  c.a.d.  'i  icxapM 
©1981.  1982SwittyS«(1narB.lnc 
NOTE:  ATARI*    is  i  regisierM  iriOemarh  d1  AUri  Inc.,  a 
Warnflr  Communications  Company  and  ail  rafarences  lo 
ATARI*  should  t>e  so  noted 


*':?*^ 


Micro 
HIidIesbIe 

BEST  PRICES 


i 


msm 


^ 


m 


^ 


VIC-20      $248 

5  VIC  Programs  $19.95 

States  &  Capitols,  Jackpot, 
Countries  &  Capitols,  Black  JacK 
and  Hangman. 

COMMODORE  EQUIPMENT 

VIC  Printer  S  320 

VIC  Disk  S  467 

PET  401 6  S   789 

PET  4032  S    952 

CBM  3032  $1087 

Super  PET  $1636 

Datasette  $     63 

Single  Disk  $  541 

4040  Disk  S   983 

8050  Disk  $1333 

4022  Printer  $   613 

8023P  Printer  $   768 

8300P  Daisy  Printer  $1732 


Xerox  820  $2447 

Atari  400  $   347 

Atari  800  $    697 

Atari  Disk  $  447 
Box  of  10  Elephant  Diskettes 

No.  1  S.S.  S.D.  Soft  Sector  $  21 
Anadex  9501  Printer 

200CPS  fklatrix-Grapfiics  $1 1 97 
Smitti  Corona  Daisy  Primer 

LetterQuality.Parallelof Serial  $  787 
Comet  I,  124  CPS  Matrix  Printer 

Bidir. ParallelorSerl-LmtdOty  $  302 

Epson  MX70  $    344 

Epson  MX80  $   444 

Epson  f^XaOFT  $    547 

other  Brands  CarriBd:  NEC,  ALTOS,  NORTH 

STAR,  DIABLO,  QUME  OKIDATA,  TELE- 
VIDEO,  AMDEK,  MAXELL,  SCOTCH,  DY- 
SAN,  CITOH,  ZENITH  and  More. 

A«k  For  CaUloe:  Specify  Commodore.  Ataft.  A&pie. 
North  Star,  or  Peripherals 

tCS  Micro  Wholesale 

276  N.  University,  P.O.  Box  1243 
ProvQ,  Utah  84603  (801)373-2901 

Poces  are  for  prepayment  dy  certified  check  add3%  lor 
Bank  Cards.  Personal  checks  accepted,  but  wtll  delay 
shjpmenl.  Whenpossib'l&,  afl  items  shipped  UPS.  freight 
collect.  Ail  sales  subject  to  availability  and  stock. 


SPRING  DiSKOUNT  SALE 


DUST  COVERS  for  ATARI 

Protect  your  investment!  Made  of  fabric  (not  ctieop  vinyl),  ttiese  dust  covers  wil! 
more  ttian  pay  for  themselves  in  preventing  problems  associated  wifti  dirt  and 
grime.  All  seams  are  machine  sewn  for  durability.  Colors  are  tan  wUh  ctiocolate 
brown  trim. 

Cat,  No.  3818     Atari  80O  S10.95 

Cat.  No  3819    Atari  400  .  S8.95 

Cot.  N0.3820     Atari  410  S7.95 

Cot.  No  3821    Atari  810  _--s^V  S7.95 

Cat  No.  3822    Atari  850  ihiT^SttK^  S8.95 

Cot,  No  3823    Atari  825  ^St^^^^^m. ^^        53.95 

DISK  PROTECTOR  CASES 

•Holds  50  diskettes 
'Hi-impact  smoked  plastic 
"Desktop-perfect  for  home/or  office 


Cat.  No,  2956 


S23.00 


SHADOW  HAWK  ONE 

HORIZON  SIMULATIONS 

Tne  Galactic  Empire  tios  just  conquered  ttie  Noble  Free  Space  Confederation... 
except  for  your  remote  outpost  on  a  moon  at  ttie  outer  limits.  Employing  the  un- 
matched speed  ofyour  warship,  SHAWDOW  HAWK  ONE,  you  prey  on  the  Empire's 
fvierchant  Fleet  to  capture  enemy  raw  materials  which  can  be  bartered  for  better 
weaponry,  shieiding.  missiles,  etc.  Be  Alert!  The  Empire  Wants  you. 
Cat.  No.  3397     Atari  48K,  disk  $49.95 


TT#5 

PLAYER/MISSILE  GRAPHICS 

SANTA  CRUZ 

This  is  one  of  the  best  of  the  tutorials  from  Santo  Cruz  Educational  Software,  P/f\/l 
Graphics  is  what  sets  the  Atari  computer  a  cut  above  the  rest  when  it  comes  to 
graphics.  Learn  how  to  create  a  simple  shape  called  a  player  and  you're  on  your 
way.  This  tutorial  is  iooded  with  25  examples  to  create  programs  ranging  from  a 
compiete  business  application  to  o  small  game. 

Cat  No,  3400    Atari,  32K,  cass  S29,95 

Cot  No.  3401     Atari,  32K,  disk  S29.95 


VERBATIM  DATALIFE 
DISKETTES 

•For  ATARI.  APPLE  II,  TI?S-80.  etc 

'Single  sided,  double  density 

■40  track  tested 

'Built-in  hub  rings 

Cat,  No  1147  (box  of  lO)  S28.00 


HOW  TO  ORDER  q,,^,  ^^^^^  ^^  3,  ,,32 

Write  or  Dlione  Pav  by  check,  M/C,  VISA,  or  COD  (odd  Mention  this  ad  and  we  cav  shippng  (Ur^  gtourxl  only) 

S150  lor  COD)  HW  tteclfonics  »611  Business  Center  Dr  Dept  G5 

(800)423-5387  (213)886-9200  t^orthridge,  CA  9!324 


WHEN  IN  SOUTHERN  CALIFORNIA, 
VISIT  OUR  RETAIL  STORES 


f^VI/ELECTT^ONfCS 


19511  Business  Center  Dr. 
Northridge.  CA  91324 


2301  Artesia  Blvd. 
Redondo  Beach,  CA 
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Extensibility  means  the  ability  to  extend  a  compute}'  language  by  adding  new,  customized  commands.  The  &  symbol 
has  been  used  to  extend  Apple's  BASIC,  hut  it  has  drawbacks.  Here's  an  alternative  approach. 

Modifying  Apple's  Floating  Point 

BASIC:  An  &  Interpreter  Without  ttie  & 


H,  Cem  Koner  and  John  R  Vokey 
Department  of  Psychology 
Mc  Master  Universily 
Homilton,  Ontorio 

Any  computer  language  has  some  features  which 
are  clumsy  and  lacks  others  thai  you  wish  you  had. 
If  the  language  is  generally  satisfactory,  you  can 
either  pul  up  with  these  dravvl)acks  or,  in  some 
cases,  you  can  "patch"  the  language,  adding  new 
commands  or  changing  old  ones  to  meet  your 
requirements.  Applesoft,  Apple's  floating  point 
BA.SIC,  is  quite  easy  to  patch,  and  there  is  a  growing 
collection  of  documentation  lo  help  the  program- 
mer along.  A  very  direct  and  popular  approach  to 
patching  the  language  uses  the  Sc. 

&  Interpreter 

1  he  presence  of  this  character  in  a  program  forces 
a  jump  out  of  BASIC,  and  can  force  a  jum]D  to  the 
subroutine  vou  have  written  to  handle  a  new  com- 
mand. As  the  number  of  available  patches  has 
grown,  a  further  feature  has  been  added,  an  am- 
pensand  interpreter.  In  this  case,  the  8c  forces  a 
jimip  to  a  program  (the  ^-interpreter)  which  first 
determines  which  new  command  is  being  signalled, 
and  then  branches  to  the  subroutine  appropriate 
to  that  command.  The  ^-interpreter  provided  by 
iVIouala  is  a  One  example  of  this  kind  of  program. 
For  us,  this  ability  to  interpret  a  wide  range  of  user- 
defined  commands  is  a  very  significant  enhance- 
ment to  Applesoft.  Unfortunately,  any  ampersand 
interpreter  has  a  drawback  -  that  the  &  itself. 
The  problem  arises  if  the  new  command 
flagged  by  the  &  involves  a  symbol  Applesoft  would 
readily  treat  as  a  command  without  the  &.  An 
exainple  of  this  is  Smith's  &  GOTO  command 

(COMPUTE!,  May,  1981,  #12).  This  modification  lo 
(i()  rO  allows  the  use  of  labels  instead  of  line 
numbers  in  GOTO  statements.  For  example,  if 
X=  1000,  then  &  GOTO  X  sends  program  control 
to  line  1000.  Forget  that  &,  though,  and  Applesoft 
branches  lo  line  0,  no  matter  what  X  holds. 

This  quirk  of  .A.pplesofl  (no  fault  of  Smith's) 
caused  us  no  end  of  debugging  problems,  and  we 
set  out  to  find  some  way  to  avoid  the  new  8c  HEAD- 
ACHE command  the  Apple  seemed  determmed  to 


send  to  us.  We  found  two  solutions  to  the  problem, 
first,  use  of  the  Sc  should  be  restricted  to  flagging 
commands  which  would  be  gibberish  to  Applesoft 
in  the  absence  of  a  preceding  &.  I-'orgetting  &  still 
causes  the  program  to  crash,  but  it  crashes  at  the 
appropriate  line  number,  so  the  error  can  lie  easily 
found  and  fixed.  Second,  when  Applesoft  com- 
mands are  themselves  modified,  the  modifying 
subroutine  should  be  executed  whenever  that 
command  is  encountered,  without  rec|uiring  the 
presence  of  the  it  to  signal  something  new.  In  this 
article  we  will  show  this  second  solution  can  be 
implemented,  on  all  types  of  Apple  II  systems. 

It  is  usually  relatively  easy  to  change  a  BASIC 
command  if  Applesoft  resides  in  RAM  memory. 
This  occuis  in  one  of  two  ways:  either  Applesoft 
has  been  loaded  onto  a  16K  memory  expansion 
card,  or  Ramcard,  or  Applesoft  I  la  has  been  loaded, 
usually  from  cassette  tape,  into  the  Apple's  RAM 
memor).  Ramcard  Applesoft  is  identical  to  the 
Applesoft  stored  in  ROM  on  the  Apple  II  PLUS 
and  on  Apples  ROM  Applesoft  Board.  .Applesoft 
Ha  is  different  frcjm  these,  ancl  we  vvill  save  discus- 
sion of  it  imiil  later. 

If  you  do  use  Ramcard  Applesoft,  then  the  & 
approach  to  modification  of  BASIC  commands  is 
unnecessarily  slow  along  with  being  very  space 
inefficient.  Our  labs  use  the  Apple  Language  Sys- 
tem, which  includes  a  Ramcard.  By  mcjdifying  the 
GOTO  code  directly,  we  save  (iO  of  the  07  bytes 
required  for  Smith's  labelled  G01T)/G0SUB 
program,  and  do  everything  his  program  does, 
except  that  our  version  does  not  suffer  from  the 
one  minor  error  in  his  (and  any  ROM  Applesoft) 
version  of  that  routine  (details  later).  Unfortun- 
ately, our  experience  with  Apple's  rendition  of 
PASCAL  (which  shotild  not  be  taken  as  generalizing 
to  other  versions  of  PASCAL),  was  quile  negative. 
Partially  ba.sed  on  this,  other  labs  in  the  Department 
in  which  we  work  decided  to  save  their  money,  and 
did  not  buy  the  Language  System  or  any  other 
RAM  memory  expansion  board.  Thus,  our  pro- 
grams would  not  run  on  their  machines,  and  their 
i-laden  programs  would  not  run  on  ours.  To 
maintain  compatibility  of  systems,  while  avoiding 
the  headaches  inherent  in  ^-flagged  command 
modifications,  we  were  forced  to  develop  an  inter- 
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preter  for  ROM  Applesoft  which  works  in  much 
the  same  way  as  an  ^-interpreter  would,  except 
that  it  does  not  require  the  &. 

How  The  Applesoft  Interpreter  Works 

Rather  than  storing  the  literal  characters  of  BASIC 
commands,  and  of  man)'  other  key  words  and 
symhols,  Applesoft  represents  these  internally  in  a 
tokenized  format.  Each  key  word  is  replaced  by  a 
number,  between  $80  and  $EA  (see  the  Applesoft 
Reference  Manual,  p.  121),  and  can  thus  be  stored  in 
a  single  byte  of  memory.  This  is  an  extremely  space 
efficient  storage  system.  However.  Applesoft  now 
requires  an  interpreter  to  decode  these  tokens,  in 
order  to  act  on  the  commands,  or  to  evaluate  the 
functions  which  they  represent.  All  key  words  are 
first  tokenized,  then  interpreted,  whether  the 
machine  is  in  Immediate  Mode,  responding  to 
commands  as  you  type  them  in,  or  in  Deferred 
Mode,  running  a  program.  Our  interpreter  mimics 
the  Applesoft  interpreter.  For  this  reason,  and  also 
because  we  think  it  would  be  helpful  for  anyone 
writing  modifications  to  Applesoft,  we  will  describe 
the  behavior  of  the  Applesoft  interpreter  in  some 
detail. 

Ttie  Flow  Of  Control 

The  Applesoft  interpreter  starts  at  location  $D805. 
We  cannot  list  this  copyrighted  routine  here,  but 
you  can  see  it  for  yourself  if  you  jump  to  the 
MONITOR  (via  CALL  - 1 5 1)  and  then  type  in 
"D805L".  Having  the  routine  in  front  of  you  may 
clarify  the  flow  of  control  described  below. 

This  program  begins,  at  $D8()5,  by  deter- 
mining whether  the  TRACE  connnand  is  in  effect 
(llagged  by  the  contents  of  $F2).  If  so,  and  if  a 
Deferred  Mode  program  is  being  run  (flagged  by 
contents  of  $76),  then,  before  each  command  is 
executed,  the  "#"  sign  is  printed,  followed  by  the 
line  nimiber.  The  first  location  ibllowing  this  print- 
out is  $D8ID,  which  is  branched  to  directly  if  the 
printing  is  not  to  be  done. 

At$D81D,  the  CHRGET  routine  ($B1-$C8)  is 
called.  This  subroutine  fetches  the  next  character 
of  the  program  and  sets  the  Zero  flag  if  that  char- 
acter signals  an  "end  of  line,"  that  is,  if  the  character 
is  a  carriage  return  or  a  colon,  ":".  The  routine 
then  calls,  via  a  JSR,  the  actual  interpretation  sub- 
routine, whicli  starts  at  $D828.  This  returns  imme- 
diately, via  the  RTS  at  $D857,  if  an  end  of  line  is 
encountered.  Otherwise,  the  program  will  return 
from  this  subroutine  later,  in  a  more  indirect  way. 
When  this  subroutine  is  returned  from,  the  inter- 
preter exits  by  jumping  to  a  routine  called 
NEWSTT  (NEW  STaTement)  at  $D7D2,  which 
will  execute  the  next  program  statement,  falling 
back  into  this  interpreter  in  the  process. 

If  CHRGET  did  not  find  an  end  of  line,  the 


$D828  subroutine  expects  to  find  a  command  of 
some  sort.  If  the  character  fetched  by  CHRGET  is 
not  a  token,  the  interpreter  assumes  the  program- 
mer intended  a  LET  command  (eg  X=  1 00)  and 
jumps  to  the  LET  subroutine  at  $DA46,  The  inter- 
preter determines  whether  it  has  a  token  by  sub- 
tracting $80,  the  value  of  the  smallest  token,  from 
the  Accumulator  (A),  which  holds  the  character.  If 
A  is  still  positive,  we  have  a  token.  This  token  may 
represent  a  command  ($80  through  $BF),  or  it 
may  be  some  non-command  key  word  ($C0  through 
$EQ).  Since  we  have  already  subtracted  $80  from 
A,  we  have  a  command  only  if  A  is  less  than  $40 
(|40-I-$80  =  $C0),  which  is  checked  by  a  CMP 
(compare)  instruction.  If  A  is  not  less  than  $40,  we 
do  not  have  a  command,  which  is  what  should  be 
here,  so  the  interpreter  jumps  to  $D846,  thence  to 
$DEC9,  which  produces  a  "?  SYNTAX  ERROR". 

ITie  Command  Table 

If  we  are  dealing  with  a  command,  the  next  job  of 
the  inteipreler  is  to  determine  where  to  go  to 
execute  it.  There  is  an  address  table,  beginning  at 
$D000,  (Applesoft  I  la:  $0800)  which  contains  this 
information.  In  this  table,  the  starting  address  of 
every  command,  less  1,  is  stored  in  order  of  magni- 
tude of  the  command's  token.  Thus  the  address  of 
END,  whose  token  is  $80,  is  stored  first,  from 
$D000  to  $D00 1 .  FOR's  token  is  next,  and  the 
address  of  tlic  FOR  routine,  less  I,  is  .stored  from 
$D002  to  $D003.  Since  $80  was  subtracted  from  A. 
A  now  stores  a  number  between  $00  and  $3F. 
Double  this  number,  by  rotating  A  left,  add  it  to 
$D00(),  and  you  get  the  location  of  the  two  byte 
address  of  the  command. 

The  addition  is  accompHshed  by  indexing 
$D001  and  $D000  with  register  Y,  after  Y  is  loaded 
with  the  doubled  contents  of  A.  The  conunand's 
address,  less  1,  is  then  pushed  onto  the  stack.  When 
the  next  RTS  is  encoimtered,  the  program  will 
"return"  control  to  the  last  address  on  the  stack, 
after  adding  1  to  that  address.  Thus,  the  next  RTS 
we  encounter  will  force  a  jump  to  the  correct 
starting  addre.ss  of  the  command  to  be  executed. 
The  actual  location  of  the  interpreter's  RTS  is 
hidden.  The  final  instruction  of  the  interpreter  is  a 
JMP,  rather  than  a  JSR,  to  CHRGET,  which  will 
fetch  tlie  first  character  following  the  command. 
The  R  f  S  Irom  CTIRGET  is  the  one  which  takes  us 
to  the  command  itself. 

Note  that  the  next  address  on  the  stack  is  the 
address  of  the  routine  which  called  this  interpreter. 
We  have  already  seen  what  happens  when  this  one 
is  returned  to:  the  interpretation  process  stops  and 
the  pr<jgiam  jumps  to  NEWSTT.  As  soon  as  the 
RTS  at  the  end  of  the  command  we  will  execute  is 
encountered,  the  program  will  effectively  branch 
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to  NEWSTT. 

What  Happens  When  Applesoft  Runs  Into  An  & 

The  Sc  symbol  is  tokenized  in  the  same  way  that 
BASIC  commands  are  lokenized,  so.  even  though 
&  is  not  a  proper  BASIC  "cummand"  (see  the 
Applesoft  Reference  Manual),  the  interpreter  will 
treat  it  as  if  it  were  one.  The  tt- address  in  the  token 
lookup  table  is  $03F5  (less  1 ).  ^Iliat  is,  the  CHRGET 
routine  jumped  to  by  the  interpreter  will  return  to 
location  $3F5  when  it  has  fetched  the  next  character 
following  the  &.  At  $3F5,  there  are  three  tree 
locations,  which  typically  contain  an  instruction  to 
juin]D  to  some  other  address,  say  $0300,  where  the 
actual  (^--interpreter  begins.  The  ifir-interpreter  will 
then  typically  examine  the  contents  of  the  accimiu- 
lator,  which  holds  the  latest  character  fetched  bv 
C^HRGET,  and  will  operate  on  these  in  much  the 
same  manner  as  the  Applesoft  interpreter  did  for 
the  character  it  got  from  CHR(;ET.  There  are 
various  ways  to  accomplish  this,  but  the  effect  will 
be  to  eventually  find  yet  another  address  (the  start 
of  the  command  flagged  by  the  &:)  and  to  force  a 
jMF  to  that  address.  The  return  al  the  end  of  the 
subroutine  jumped  to  will  be  a  return  back  to  the 
.Applesoft  Interpreter  and,  thence,  to  NEWSTT, 
as  described  abo\e. 

How  To  Get  Rid  Of  Ttie  &  in  ROM  Applesoft 

(^ur  goal  is  to  write  a  command  token  interpreter 
which  will  handle  modified  Applesoft  commands. 
We  are  not  worried  about  things  flagged  by  the  &: 
which  would  not  otherwise  be  treated  as  commands. 
We  could  extend  the  routine  below  so  that  it  would 
handle  these,  btit,  given  tlie  implementation,  (i.e. 
as  a  patch  to  CHRGET,  which  is  very  frequently 
called),  this  would  noticeably  slow  down  Applesoft, 
so  we  do  not  recommend  it.  Further,  we  could 
extend  the  interpreter  so  that  it  would  handle 
tokens  which  arc  not  commands,  allowing  modifi- 
cation of  functions.  Again,  we  do  not  recommend 
this.  Applesoft  provides  a  USR  function  with  the 
explicit  intention  of  allowing  user  defined  func- 
tions. Our  experience  with  functions  is  that  they 
are  not  really  modified  at  all.  Rather,  they  are 
replaced  by  something  quite  different,  which  the 
user  considers  better. 

In  this  case,  we  feel  that  the  appropriate  vehicle 
for  replacement  is  the  one  deliberately  built  into 
Applesoft,  i.e.  USR.  An  X.'-based  alternative,  or  an 
alternative  using  this  routine,  would  be  inapprop- 
riate as  well  as  quite  clumsy.  Given  these  limited 
objectives,  along  with  a  desire  (if  only  to  ease  our 
memory  burden)  to  mimic  the  Applesoft  token 
interpretation  approach,  the  modification  to  ROM 
Applesoft  in  order  to  allow  compatabilit)'  witli 
RAM  Applesoft  without  requiring  ampersands  to 
flag  modified  commands  is  surprisingly  straight- 


forward. 

Nearly  all  of  ROM  Applesoft  resides  in  ROM 
and  so  cannot  be  changed.  One  important  routine, 
CHRGET,  does  not  reside  in  ROM.  CHRGET  is 
loaded  into  memory  %vhenever  Applesoft  is  initial- 
ized (e.g.  by  the  FP  command  if  you  have  a  disk). 
This  is  exactly  the  routine  called  by  the  Applesoft 
interpreter  whenever  it  wants  a  new  command.  We 
modily  CHRCiE'f  so  that  it  jumps  to  a  routine  we 
call  NEWGET,  located  at  .$300,  which  will  replace 
CHRGET.  Along  with  doing  everything  CHRGET 
used  to  do,  this  routine  checks  whether  the  charac- 
ter it  letches  is  a  token  in  a  list  of  modified  command 
tokens.  If  so,  it  executes  that  command  before 
returning  to  the  Applesoft  interpeter. 

All  properly  written  .Applesoft  commands  and 
programs  will  leave  the  TeXT  PoinTeR  (TXTPTR) 
pointing  to  an  end  of  line  following  the  cotnmand, 
once  the  command  has  been  executed.  User  written 
commands  must  conform  to  this  as  well.  If  they  do, 
then,  when  NEWCiE'f  finally  returns  control  to 
BASIC,  it  will  pass  the  Applesoft  interpreter  an 
"end  of  line."  This  forces,  as  we  have  seen  above,  a 
branch  to  NEWSTT,  which  is  just  what  we  want  in 
order  to  avoid  confusion  in  Applesoft  over  what 
should  be  executed  next. 

Further  Notes 

Here  are  a  few  further  notes  on  the  ROM  .Applesoft 
token  inieipreter  subroutine  listed  at  the  eufl  of 
this  article,  which  may  not  otherwise  be  clear  from 
the  discussion  above. 

1.  The  CHRGET  roiuine  conceptually  divides  into 
two  subsections.  The  first  increments  TXTPTR,  to 
point  to  the  next  character.  The  next  secdon  is 
often  called  CHRGO T,  and  this  is  the  routine 
which  actually  fetches  the  contents  of  the  location 
pointed  to  by  TXTF'f  R  and  .sets  up  various  internal 
flags.  By  loading  jMP  $.300  into  the  first  three 
bytes  of  CHRGET,  we  effectively  destroy  the  6-byte 
segment  of  code  which  increments  TXTPTR,  and 
thtis  have  to  repeat  this  as  the  first  6  bytes  of 
NEWC^.ET.  In  the  process,  we  free  the  three  page  0 
locations,  $B4,  $B5,  SB6,  which  follow  the  JMP 
$300.  These  are  used  as  temporary  locations  by 
NEWGET.  The  CHRGO'I"  routine  is  completely 
unaffected  by  the  jump,  so  we  can  still  u.se  it  to 
actually  fetch  the  character  and  to  set  the  approp- 
riate flags  (eg.  Zero). 

2.  CHRGET  has  no  effect  on  registers  X  and  Y. 
We  will  use  both  in  searching  the  token  table.  If  we 
do  not  return  the  original  values  of  X  and  Y  when 
we  return  from  NEWGET,  we  will  induce  errors  in 
the  many  routines  which  call  CHRGET  and  which 
assume  that  this  call  will  not  affect  these  registers. 

3.  V'ariable  FLAG  checks  whether  or  not  a  com- 
mand is  currently  being  executed.  If  FLAG  is  0,  we 
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are  not  in  the  midst  of  iiandling  a  command.  If" 
FLAG  is  not  0,  then  the  user  has  typed  in  something 
like  GOTO  GOTO,  whicli  is  a  syntax  error.  Since 
Applesoft  syntax  is  very  clear  on  this  point  -  alt 
commands  must  be  separated  by  ends  ol  line  (colon 
or  carriage  return)  -  we  rettn-n  "?  SYNTAX  ER- 
ROR" if  we  find  a  command  token  while  executing 
a  command.  Since  BASICS  is  not  in  direct  control  of 
program  execution  at  this  poini,  ihis  program 
must  do  its  own  erroi"  checking. 

4.  Our  lookup  table  differs  in  format  from  the  one 
at  SDOOO.  We  also  store  jump  locations,  less  1,  and 
will  get  to  these  via  an  RTS,  as  tlie  Applesoft  inter- 
preter does.  However  our  table  also  holds  the 
target  tokens  themselves.  The  first  and  second 
locations  of  CMDTBL  (CoMmanD  TaBLe)  hold 
the  low  and  high  bytes  of  the  address  of  the  sub- 
routine which  will  execute  the  command  whose 
token  is  stored  in  the  third  location.  Similarly  for 
the  foiuth  and  fifth  locations  (addresses)  and  the 
sixth  location  (toketi),  and  so  on.  The  command 
table  is  stored  in  this  version  of  the  program  at 
location  $0354.  There  is  no  need  whatever  to  store 
it  here.  You  can  put  it  in  any  convenient  place  in 
memory,  as  long  as  you  change  the  four  places  in 
the  program  which  refer  to  the  starting  address  of 
CMDTBL  (before  jM FOOT  and  after  GOTONE). 

5.  End  of  C;MiyrBL  is  indicated  by  a  zero  value  for 
the  target  token.  VVc  load  the  token  into  register  Y 
at  $3  ID  in  order  to  test  for  end  of  table.  If  Y  is 
zero,  the  command  token  is  not  one  we  are  looking 
for,  so  we  exit. 

The  Labelled  GOTO/GOSUB  Example 

1.  Comments  on  the  patch. 

We  use  Smith's  routine  as  an  example  partially 
because  it  was  published  in  COMPUTE!,  so  you  may 
he  familiar  with  it,  and  partially  because  we  have 
found  it  quite  useful.  I'hc  routine  has  been  com- 
pletely rewritten  in  three  ways,  once  for  ROM 
Applesoft,  once  for  RAMCARD  .\pplesoft.  and 
once  for  Applesoft  Ha,  or  TAPERAM.  A  more 
complete  discussicm  of  the  logic  of  the  routine  is  in 
Smith's  article. 

The  effect  of  the  patch  is  as  follows:  Taking  X 
to  mean  any  arithmetic  expression  or  variable,  (X 
mav,  but  need  not,  be  a  literal  number),  then  if  the 
value  of  X  is  1000,  GOTO  X  will  be  treated  by 
Applesoft  in  the  same  way  as  GOTO  1000.  Simi- 
larlv,  GOSUB  X  will  be  treated  as  GOSUB  1000. 
Thus  labels  can  be  defined  for  subroutines  (as  all 
rational  progranuning  languages,  including  nearly 
all  assemblers,  allow)  and  for  (iOTO  statements 
(reminiscent  of  FORTRAN'S  ASSKiN  statement).  If 
X  is  a  real  number,  it  is  rounded  down  to  the  nearest 
integer,  so  be  wary  of  arithmetic  expressions. 


This  patch  does  not  affect  the  behavior  of 
ON. ..GOTO  and  ON. ..GOSUB,  so  the.se  must  still 
use  line  numbers  rather  than  labels.  However,  you 
can  replace  these  computed  GOTO's  in  your  code 
by  computed  GOTO's  of  a  very  different  type, 
which  are  reminiscent  of  PASCAL'S  CASE  handling. 
As  an  example,  at  the  start  of  your  program  you 
might  DIMension  a  matrix  SELECT(20)  and  assign 
the  values  of  20  different  line  numbers  to  the 
values  of  SELECT(I).  To  GOTO  these  lines,  you 
can  compute  the  value  of  I,  and  then  GOTO 
SELECT(I).  With  decent  commenting  on  the  in- 
tention and  conditions  of  each  choice  of  SELECT's 
line  numbers  (which  is  best  done  at  the  place  in  the 
program  that  the  line  numbers  are  actually  assigned 
to  SELECT'S  elements,)  your  program  will  probably 
be  much  more  readable  than  one  with  an  equally 
commented  ON. ..GOTO  statement.  This  is  our 
experience  with  these  two  different  forms  of  com- 
puted GOTO  and  GOSUB,  and  we  have  stopped 
using  ON.. .GOTO  completely. 

Spaghetti  Structure 

A  different  method  of  implementing  a  computed 
GOTO  is  ideal  for  making  your  program  structure 
resemble  a  plate  of  spaghetti.  If  you  change  the 
value  of  X  at  various  points  in  the  program  and 
repeatedly  use  X  in  GOTO  X  or  GOSUB  X  state- 
ments, then,  if  you  succeed  in  debugging  your 
program,  you  will  be  able  to  amaze  your  friends 
and  neighbors  with  ycjur  ability  to  produce  unintel- 
ligible, yet  functional,  code.  The  labelled  GOTO/ 
GOSUB  facility  as  presented  here  can  be  used  to 
dramatically  increase  the  readability  oi  your  pro- 
gram, or  it  can  be  abused  to  degrade  the  structure 
of  your  program.  We  strongly  recommend  that 
you  assign  line  numbers  to  specific  variables  at  the 
start  of  the  program,  irse  informative  names  for 
those  variables,  and  never  change  their  values  once 
assigned. 

2.  The  actual  patches 

The  ROM  Applesoft  patch  is  given  in  the 
appended  listing,  directly  after  the  lookup  table. 
The  program  is  virtually  the  same  as  Smith's,  with 
a  few  more  comments.  Note  that  whether  you  use 
this  program  or  Smith's,  IF.. .THEN  X,  IF.. .GOTO 
X  and  IF... THEN  GOTO  X  will  not  work  properly. 
We  have  tried  and  tried,  but  cannot  fix  this  flaw  in 
a  program  of  reasonable  length.  A  statement  of  the 
form  IF. .THEN;  GOTO  X  (or  GOSUB  X)  will 
work  correctly.  There  must  be  a  colon  between  the 
THEN  and  the  GOTO  or  the  GOSUB. 

The  RAM  Applesoft  patch  is  much  simpler. 
For  either  RAM  Applesoft  version,  you  do  not 
need  the  subinterpreter.  Instead,  modify  GOTO 
directly.  GOTO  is  a  subroutine  of  GOSUB,  so  this 
modifies  both.  Change  the  JSR  $DAOC  (the  LINe 
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number  GETting  subroutine)  at  $D93E  (Ramcard), 
or  the  equivalent  command  at  $1 140  for  Taperam 
to  JSR  $300  (or  wherever  you  wish  to  store  this 
patch).  This  changes  the  first  command  of  GOTO, 
forcing  it  to  treat  the  patch  as  its  line  number  getting 
subroutine.  The  patch  consists  of: 

JSR  FRMEVL 
JSR  GETADR 
RTS. 

The  Ramcard  locations  of  these  routines  are  f  DD7B 
for  FRMEVL,  which  evaluates  the  expre-ssion 
following  the  GOTO  or  GOSUB  and  deposits  this 
in  Applesoft's  floating  point  accumulator,  FA(J, 


and  $E752  for  GETADR,  which  moves  the  contents 
of  FAC  to  locations  $50  and  $51 ,  where  GOTO 
expects  to  fmd  the  line  inmiber  to  which  to  go. 
The  locations  for  TAPER  AM  are  $157  E,  and 
$1F49  for  the  two  routines.  That's  all  there  is  to  it. 
Seven  bvtes  of  new  code  and,  to  top  it  off,  IF... 
GOTO  k  works  (IF.. .THEN  X  will  not),  as  do 
IF...THEN  GOTO  X  and  IF..  THEN  GOSUB  X 
though,  to  preserve  program  poi  fability,  you  will 
probably  want  to  include  the  colon,  entering  only 
IF.. .THEN:  GOTO  (or  GOSUB)  statements  when 
using  labels  rather  than  literal  line  numbers. 


To  use  this  routine,  the  Applesoft  CHRGET  routine  at  $B1  must  be  modified.  This  may  be  accomplished  from  the 
monitor  by  ivritingBl  :4C  00  ()3NB6:00  or  by  calling  the  initialization  patch  (included  below)  from  BASIC. 


0  0  28 
00  29 

0030 
0O31 
00  32 
00  33 
00  3^ 
00  35 
0  0  36 
00  37 
00  38 
0  0  39 
00^0 
00 -'U 
00^^12 
O0-'i3 
0  0 -^H 
00  45 
0  0^16 
00  47 
00  48 
00  49 
00;:jO 
00  5:1 

0052 
00  53 
005^ 
00  55 
00  56 
0  057 
0053 
0059 
00  60 
00  61 
00  62 
00  63 
00  64 
00  65 
00  66 


0  30  0 
0300 

0  30  0 
0  Gi  0  0 
0  30  0 
030  0 
0  30  0 
0300 
0300 
0300 
0  30  0 
030  0 
0  302 
0304 
0306 
0  3  09 
0  309 
0  309 
0309 

0  3  0 1;;: 

0  3  0D 
030F 
0  311 
0  312 
0  314 
0  316 
0318 
031A 
0  3  IE; 
0  31C 
0  31D 
0320 
0  322 
0  325 
0  327 
032A 
0  32C 
032E 
0  330 


;  equates: 


SYNERR 

TXTPTR 

CHRGOT 

XTEMP 

YTEMP 

FLAG 


E6B8 
DO  02 

E6&9 
2  0&700 


C9C0 

13  0  25 

86B4 

8'*B5 

A8 

1016 

A4B6 

DO  ID 

A2FF 

E8 

E8 

E8 

E;C5403 

FOOB 

DD5403 

D0F3 

2  038  03 

A2  0  0 

86B6 

A6B4 

A4B5 


-$DEC9 

=:$BB 

-$B7 

=^*Ei4 

-$B5 

=^$B6 


^GENERATE  SYNTAX  ERROR 


J  FLAG  COMMAND  IN  PROGRESS 


THE  NEW  CHRGET  ROUTINE  1 


NEWGET  INC  TXTPTR 
E:NE  QETCHR 

INC  TXTPTR+1 
GETCHR  JSR  CHRGOT 

?THE  SUB-INTERPRETER: 


NXTCMD 


JMPGOT 


CMP 
PCS 
BTX 
STY 
TAY 
BPL 
LDY 
BNE 
LDX 
INX 
INX 
INX 
LDY 
BEQ 
CMP 
BNE 
JSR 
LDX 
SIX 
LDX 
LDY 


**C0 
OUT 

XTEMP 
YTEMP 

JMPGOT 
FLAG 

ERROUT 

:|1iFF 


CMDTBLfX 

JMPGOT 

CMDTBL/X 

NXTCMD 

GO TONE 

*0 

FLAG 

XTEMP 

YTEMP 


MNCREMENT  LOW  BYTE 
;GET  NEXT  CHARACTER 
riNCREMENT  HIGH  BYTii 

;GET  CHARACTER 


;i3  IT  A  NGN -COMMAND  TOKEN? 
SYES,  GO 
J  ELSE f  SA^E  X 
I  AND  Y 

?TEST  N  FLAG 
JNOT  A  TOKEN?,  GO 
;  COMMAND  IN  PROGRESS? 
fYES,  ERROR 

;N0,  SET  X  FOR  TABLE  LOOKUP 
? POINT  X  AT  NEXT  COMMAND  TOKEN 


;GET  TOKEN 

;END  OF  TABLE?  GO 

fELSE,  COMPARE  TO  TABLE  TOKEN 

'.NO  MATCH,  GET  NEXT  COMMAND 

;ELSE  SET  UP  FORCED  JUMP 

f CLEAR  FLAG 
;  RECOVER  X 
;  RECOVER  Y 
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00  67  0332  ^CB7  0  0  OUT     JMP  CHRGOT       J  GELT  CHAR  AT  TXTPTR 

00  68  0335  f   .  AND  RETURN  TO  APPLESOFT 

0069  0335 

0070  0  335  ^CG9DE  ERROUT  JMP  SYNERR       J  DO  SYNTAX  ERROR 
00  71  0338 

00  72  0  338  ;SET  UP  FORCED  JMP  ^^lA  RTS  AND  SET  FLAG 

0  0  73  0338 

007^  0  33O  85B6  GOTONE  ST A  FLAG         fFLAG  COMMAND  IN  PROGRESS 

0075  033A  E;D5303         LDA  CMDTBL--1,X  fGET  HIGH  BYTE 

00  76  033D  ^8  PHA  J  AND  DEPOSIT  ON  STACK 

00  77  033E  BD5203         LDA  CMDTBL-2,X  J  GET  LOW  BYTE 

0078  03^1  ^8  PHA  JAND  DEPOSIT  ON  STACK 

00  79  0  3-12  6  0  RTS  J  EXECUTE  USER  PATCH 

00  80  0  3^3 

0081  03^3  JINITIALIZATION  PATCHt 

00  32  03^3  tfi>    CALL  835  FROM  BASIC  WILL  INITIALIZE 

00  83  0  3'«t3  JTHE  ROM  SUB-INTERPRETER* 

00  8^  03^3 

0085  03-^3  A9^C  INIT    LDA  tftC         J  LOAD  A  'JMP'  AND 

00  86  03-^15  85B1  STA  *&1         JSTORE  AT  CHRGET 

0087  03-17  A90  0  LDA  --KNEWGET    ?LOW  BYTE  OF  INTERPRETER 

00  88  03'<^9  B5B2  STA  $B2 

00  89  OS-^B  A9  0  3  LDA  #>NEWGET    ?HIGH  BYTE 

00  90  03^0  85B3  STA  $B3 

00  91  03^F  A90  0  LDA  *0  J  CLEAR  THE 

00  92  0351  85B6  STA  FLAG        J  COMMAND  IN  PROCESS  FLAG, 

0093  0353  60  RTS  {RETURN  TO  BASIC 

0  0  9^  0  35't 

00  95  0  35^t  ;  COMMAND  TABLE  t 

00  96  0  35't  ;  COMMANDS  AND  THEIR  PATCH  ADDRESSES 

0097  035^!  ;ARE  STORED  TOGETHER  IN  LOW-BYTE  f  HIGH  BYTE, 

0098  035^t  ?  COMMAND  TOKEN  ORDER.   THE  LAST  THREE  BYTES 

0099  035^1  ;0F  THE  TABLE  MUST  BE  ZEROS, 
01 0  0  0  35^ 

010 1  0  35^  SCO 3  CMDTBL  .WOR  GOSUB-1     {GOSUB  PATCH  ADDRESS 

01 0  2  0  356  BO  .BYT  *B0        JGOSUB  TOKEN 

01 0  3  0  357  76  0  3  .WOR  GOTG-1     JGOTD  PATCH  ADDRESS 

01 04  0359  AB  .BYT  $AB        JCGTO  TOKEN 

01 0  5  0  35A  0  0  .BYT  0,0,0      J  END  OF  TABLE 

01  05  035B  0  0 

0105  0  35C  0  0 

0106  0  35D 

0107  035D  ;AS  an  EXAMPLE  OF  USING  THE  ROM  TOKEN  INTERPRETER, 

0108  035D  ?WE  INCLUDE  A  LISTING  OF  A  PATCH  THAT  PROiJIDES 
D109  035D  {LABELLED  GOSUBS  AND  COTOS  IN  APPLESOFT  BASIC. 

0110  035D  ;THIS  CODE  IS  FROM  M,R.  SMITH  (COMPUTE,  12,  1981), 

0111  035D  JFOR  THE  GOSUB  PATCH,  IT  IS  EFFECTI'v'ELY  A 

0112  035D  JRELOCATION  OF  THE  INITIAL  PORTION  OF  THE 

0113  035D  ; APPLESOFT  GOSUB  CODE.   THIS  ENABLES  A 
Oll'l  035D  JMGDIFICATION  OF  THE  SECTION  OF  CODE  THAT 
0115  035D  {JUMPS  TO  THE  APPLESOFT  GOTO  CODE,  WHERE 
01X6  035D  *,THE  EFFECTIVE  CHANGE  IS  MADE. 

0117  035D 

0118  0  35D  {APPLESOFT  POINTERS  AND  ROUTINES { 

0119  035D  CURLIN  =$75  {CURRENT  LINE  NUMBER 

0120  035D  NGOSUB  =$D7D2  {NORMAL  GOSUB 
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0121 

035D 

NGOTO   =:*D941 

; NORMAL  GOTO 

0122 

0  35D 

FRMEVL  =$DD7B 

lEVM.: 

JATE  EXPRESSION  AT  TXTPTR 

0123 

0  350 

STACK   =*D3D6 

;CHEC 

(  ON  STACK  POINTER 

012^ 

0  35D 

GETADR  ^=*E752 

JTRAN 

3fe:r  fac  to  linnum 

0125 

0  35D 

0126 

0  35D 

?  GOSUB  PATCI-K 

0127 

0  35i:) 

0128 

0  35D 

A90  3 

GOSUB   LDA  *3 

;  NORMAL  QOSUl 

l:  RELOCATED 

0129 

0  35F 

2  0D6D3 

JSR  STACK 

JFR(3M 

*D921 

0130 

0  362 

A5B9 

LDA  TXTPTR+1 

JSTORI 

:■  TXTPTR 

0131 

036^ 

^8 

PHA 

;oN  s' 

rACK 

0132 

0  365 

A5B8 

LDA  TXTPTR 

0133 

0  367 

^B 

PHA 

013^ 

0  368 

A  57  6 

LDA  CURLIN-tl 

t STORE  CURRENT  LINE  NUMBER 

0135 

036A 

48 

PHA 

fON  9 

TACK 

0136 

0  36B 

A575 

LDA  CURLIN 

0137 

036D 

48 

PHA 

0138 

0  36E 

A9B0 

LDA  t*BO 

;mark 

GOSUB 

0139 

037  0 

48 

PHA 

EON  S- 

rACK 

01-^0 

0371 

207703 

JSR  GOTO 

;do  a 

MODIFIED  COTD 

01  ^tl 

037^1 

4Ci:)2D7 

JMP  NGOSUB 

M~iNi; 

i\-\    NORMAL  GOSUB 

01 ''tZ 

0  377 

01^13 

0  377 

fGOTO  patch: 

014^ 

0  377 

JTHIS  IS  WHERE  THE  E 

01 ''15 

0  377 

J  BY    REDIRECTING    THE 

01 -'{6 

0  377 

J  THE  GOTO  OR  GOSUB  T 

01-^17 

0  377 

; EVALUATES  THE  EXP RE 

01^18 

0  377 

JAND  THEN  TRANSFERIN 

01  ^^9 

0  377 

; (THE  FLOATING  POINT 

0150 

0  377 

; (WHERE  THE  REMAINDE 

0151 

0  377 

; ROUTINE    EXPECTS    TO 

0152 

0  377 

; LABEL  AND  EXPRES8I0 

0153 

0  377 

fGOTO  OR  GOSUB  IS  EF 

015^ 

0  377 

0155 

0  377 

20  0  0  03 

GOTO         JSR    NEWGET 

0156 

0  37  A 

2  0  7BDD 

JSR    FRMEUL 

0157 

0  37D 

2  0  52E7 

JSR  GETADR 

0158 

038  0 

4C41D9 

JMP  NGOTO 

0159 

0383 

0160 

0  383 

♦  END 

.PET/CBMA^IC?  SEE  SKYLES. . 


PET  owners  everywhere  sing 

•^  Thanks  for  the  MemoriesJ)J> 
to  good  old  Bob  Skyles 

.  .  .  they  should  .  .  .  because  Bob  Skyles  is  the  only 
complete  source  for  memory  boards  for  any  PET  ever 
sold.  Old  Bob  won't  forget  you. 

And  ihc  Skyles  memory  sysiems  have  ihc  trighesl  qualhy  Limirol  of  any 
compiiter  produci  cvci.  Over  IfX)  niillion  hiis  nl'Skyles  incnuHv  fnvirtK  art' 
already  iniheliclil.  lir\H]iialil>  slaliLaiulUyiiiuniekAMS,  soliU^i>lderedon 
first  quality  glass  ep<i\\.  I'liai  is  why  IlieyarejiiiaranU'ed — i/j  '^piU'ti/iJii'tH'w 
(oM'er prices — for  u  full  iwii  >ears. 

The  boards,  insideihc  PliT'CBM,  insiall  in  riiinuics  wiilunii  special  loolsor 
equipment .  .  .just  a  serewdriser. 

Ill 
Because  of  our  new  dynatnic  memory  design,  and  to  celebrate  old  [Job's  Mi^f^ 

birthday,  here  tire  Ihe  smashini!  new  prices: 

SK  Memory  System       (iri)-.  $2iO.(HI      now  1,200.00  Save  i  Mmi 

I6K  Memory  System       orif:.  54Mm      non  $.100.00  Suve$l5tl.m 

24K  Memory  System       imu,  S6Ml.m      niiH  $400.00  Sarc  S2.W.m 

...For  any  PET  ever  marie.  When  ordering,  just  describe  your  PliT  by  model 
number  and  indicate  [he  amoun)  and  type  (or  brand)  of  memory  currently  in 
ihe  unii. 

Shipping  and  Handling IUS.-\  .■Canada)  S3 .50     IEiiroi>e,'.A  sia)  S15.00 

California  residents  imtsi  add  6'^ii.  6^  ^'^'fi  sales  iux,  as  reqtared. 
Visa/Ma-ilfrcard  urders;  call  tollfree  (ROOl  lll-Wm  (cvcept  California). 
California  orders:  please  tall  (415)  Wi5-!7,15. 
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Skyles  Electric  Works 

23IK  Snulli  Whisman  Koad 
Mountain  X'iew.  California  94041 

14151  %5-17J5 


.PET/CBM/VIC?  SEE  SKYLES, . 


FFECTIUE  CHANGE  OCCURS, 
EVALUATION  OF  WHAT  FOLLOWS 
OKEN  TO  FRMEUL  (WHICH 
SSI ON  FOLLOWING  THE  TOKEN), 
G  THE  RESULT  FROM  FAC 

A C C U M U I...  A T 0 R  )  TO  L 3! N N  1.J M 
R  OF  THE  ACTUAL  GOTO 
FIND  THE  LINE  NUMBER), 
N  EVALUATION  FOLLOWING 
FECTED  > 

J  GET  NEXT  CHARACTER 
J  EVALUATE    EXPRESSION 
; TRANSFER  FAC  TO  LINNUM 
J  FINISH  NORMAL  GOTO 

JEND  ASSEMBLY 
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''Garbage  aAlection"  refers  to  the  long  delays  which,  can 
occur  while  the  computer  rearranges  strings.  This  article 
shows  how  to  avoid  these  delays  when  you  are  -working 
with  signifirani  numbers  of  strings.  The  technique  here 
is  must  useful  for  PET/CBM  owners  who  have  older 
machines.  Newer  inachiiies  with  BASIC  4.0  avoid  these 
problems. 


Screen  Input 
On  The  PET 

Elizabeth  Deal 
Malvern,  PA 


Using  the  information  placed  on  the  screen  as  a 
source  of  input  seems  like  a  contradiction  in  terms. 
Why  shoultl  one  bother  inputting  something  when 
one  already  knows  what  it  is?  1  stinnhled  upon  one 
good  reason  and  worked  with  it  to  a  happy  ending: 
no  garbage  collection  delays. 

This  article  runs  through  a  series  of  small 
expeiimnienls.  Both  tests  and  conclusions  are  based 
on  work  in  the  Upgrade  PE  I".  Users  of  original 
ROMs  and  pre-Fat  40  BASIC  4,  40  and  80  column 
systems  are  invited  to  try  the  tests.  I  suspect  that 
the  results  will  be  the  same.  However,  simple  as  it 
is,  I  just  don't  know  how  the  whole  thing  will  behave 
in  another  PF.T.  The  concept  of  null  input  might 
be  handled  differeinly  and,  together  with  POKEing 
two  system  locations,  it  might  crash  the  PET.  This 
might  mean  it  will  need  to  be  reset.  There  is  no 
way  of  telling  until  you  join  the  fun. 

Screen  input,  as  described  in  this  article,  is 
most  valuable  in  the  systems  prior  to  4.0  B/\SIC  as 
it  shows  yet  another  way  of  minimizitig  character 
string  hantlling  in  our  quest  towards  a  garbageless 
PET.  My  method  is  limited,  however,  to  only  certain 
applications.  The  entire  problem  was  explained 
and  a  more  general  procedure  was  proposed  bv 
Jim  Butterneld  in  COMPUTE!,  September,  1981, 
#10.  BASIC  4  users,  ol  course,  don't  suffer  from 
these  problems. 

The  reason  I  became  interested  in  screen 
input  is  twofold.  First,  the  suggestion  appears  in 
the  POWER™  manual,  and  it  made  me  curious 
about  the  method's  utility.  [POWER  is  a  chip  -which 
adds  sex'eral  commands  to  BASIC.  It  is  sold  by  Professional 
Software.]  Secondly,  I  have  a  very  nice  disk  utility 
which  displa\s  all  the  sorts  of  data  aboiU  the  cf)n- 
tents  of  the  lloppy.  [he  program  carefully  displays 
that  information  by  use  of  ordinary  PRINT  state- 
ments (no  reverse  field,  no  cursor  controls,  nothing. 


just  plain  letters).  I  needed  to  lift  this  data,  put  it 
into  variables,  and  use  it  for  other  things,  not  ex- 
cluding a  sorted  listing.  It  seemed  like  a  simple 
task,  until  a  seven  minute  long  garbage  collection 
zapped  me  during  testing. 

The  garbage  collection  occurred  because, 
although  the  program  originally  concatenated 
(addecl)  pieces  of  strings  by  use  of  PRINT  state- 
ments in  a  loop,  as  in 

PRINT#4,CHR$(X  +  48); 
I  had  to  change  the  code  to 

V$(3,I)  =  V$(3,I)  +  CHR$(X  +  48) 
So  the  concatenation  would  run  its  course  eight 
times  before  I  could  touch  the  value.  (Putting  each 
character  into  an  array  is  out  of  the  question).  This 
invited  trouble.  It  didn't  really  happen,  as  the 
number  of  strings  wasn't  that  large.  But,  when  I  let 
the  program  do  the  work  several  hundred  times 
while  simulating  a  small  PE  T  and  a  large  disk 
drive,  the  PET  got  clogged  up  with  strings  and 
produced  an  annoying,  slow  motion  spectacle, 
eventually  ending  in  the  interminable  pause  for 
housekeeping.  That  did  it. 

Clearly,  there  are  many  approaches  to  such  a 
simple  task,  but  the  challenging  aspect  in  this  case 
was  that  the  screen  already  contained  neatly  for- 
matted data  in  the  exact  form  I  wanted.  If  I  could 
onlv,  someliow,  pick  up  these  fields  and  stuff  them 
into  the  elements  of  a  string  array  V$(record, field) 
I'd  be  home  free.  I  couldn't  resist  trying  the  screen 
input  idea.  It  just  seemed  right  for  the  task. 

Testing 

Before  actually  using  a  new  scheme  in  a  program  it 
pays  to  understand  how  the  jirocess  really  works, 
remembering  Murphy's  Law:  "nothing  is  ever  as 
simple  as  it  looks,"  Let's  run  through  experiments 
that  seem  to  provide  several  definitive  an.swers. 

A  note  to  non-Upgrade  BASK!  users:  I  don't 
know  what  these  tests  wilt  do  to  you.  Several  con- 
version values  are  provided,  but  if  your  system 
works  differently,  it  is  up  to  you  to  discover  it.  The 
amount  of  typing  is  insigtiificant  until  the  very 
end.  By  then  you  will  know  enough  to  avoid  serious 
trouble. 

(1)  Type  a  line:  1050  OPEN3,3:INPUT#3: 
CLOSE3.  Clear  the  scteen  and  RUN  it.  The  only 
redeeming  feature  of  this  result  is  that  we  haven't 
killed  the  PET.  The  error  tells  us  that  some  bad 
values  Iiavc  landed  in  the  OS  area.  (.Vive  up  or 
think.  In  the  remaining  exercises  you  do  not  need 
to  clear  the  screen.  As  a  matter  of  fact,  it's  more 
enlightening  if  you  don't. 

(2)  Adcl  these  lines: 

100   PRINT"ONE";:GOSUBI000 

200  ?:.»:PRINT  A$,LEN(A$);ASC(A$  +  CHR$(0)); 

VAL(A$) 
210  END 


154 


COMPUTE! 


May.  1P82.  Issue  24 


1000   : 

1500  RETURN 

And  RUN  it.  Well,  it  doesn't  do  anything.  AS  is  a 
ii.seless  strins^,  a  long  chain  of  blanks,  not  exactly 
our  intention. 

(3)  Let's  position  the  cursor  over  the  string. 
Move  it  back  to  "0"  on  "ONE"  by  inserting  three 
left  cursors  within  tlie  quotes  after  "E".  RUN  it. 
There  is  hope,  but  note  the  unacceptable  length  of" 

the  string. 

(4)  We  can  limit  PET's  wish  tor  characters  bv 
printing  a  comma  after  the  "ONE".  But  that's  the 
last  tiling  I  need  in  my  neat  display.  Let's  convince 
the  PET,  instead,  that  its  screen  width  is  not  40 
characters  (or  80  in  8()xx),  but  only  three.  Butter- 
lield's  memory  map  indicates  that  information  is 
held  in  213.  1  don't  know  what  it  is  in  Original 
PETs,  those  maps  were  never  printed  iii  COMPUTE!. 
(Perhaps  an  etiuivaient  of  213  does  not  exist.  If 
anyone  would  like  U)  contribute  an  accurate  cross- 
reference  type  map  for  all  these  systems,  please 
send  one  in).  Type  two  lines: 

1020   POKE213,3       to  squeeze  the  screen  width 
1080  POKE2 13,39     to  restore  it  back. 

(PET  counts  from  zero) 

This  works.  Incidentally,  line  108^0  may  not  be 
needed,  but  out  of  overabimdance  of  caution  I'll 
keep  it,  PET's  self  preservation  instinct  .seetns  to 
restore  213  for  subsequent  .screen  work.  Query 
whether  8()-column  window  facility  might  be  useful, 

(5)  W^e're  not  out  of  the  woods  yet.  What  will 
happen  if  "ONE"  wete  followed  by  a  string  of 
blanks,  a  typical  sight  in  a  left  adjusted  alphabetic 
information?  Modify  two  lines  to  be: 

100  ?LEFT$("ONE"  +  "  10  sp",10)  +  "10  left";: 
GOSUBIOOO 
1020  POKE213,10 

RUN  it.  Trailing  blanks  are  handled  correctly. 

(6)  What  about  leading  blanks  you  might  see 
in  a  right-justified  ninnber?  ('hange  one  line: 

100  ?RIGHT$("10  sp"  +  "472",10)  +  "10  left";: 
GOSUBIOOO 

and  RUN  it.  OopsI  The  value  is  iiUact,  but  PET 
stripped  the  leading  spaces,  as  it  always  does  in 
INPU  i.  This  result  may  be  satisfactory  for  many 
applications,  too  sloppy  for  others.  Let's  handle  it. 

(7)  One  i\\  might  involve  printing  a  phony 
character  in  the  first  position.  But  then,  if  we  wanted 
to  use  the  value  in  a  numeric  variable,  we'd  have  to 
strip  the  character.  Instead,  we'll  use  a  harmless 
quote  by  typing  100  PRIN  I  CHR$(34)-f-RIGHT$ 
...  etc.  and  increa.se  the  screen  width  to  1  I  in  line 
1020.  Unfortunately  this  places  a  character  on  the 
screen.  Unavoidable,  RUN  it.  Not  bad.  The  leading 
blanks  are  there,  the  value  is  all  right,  but  the  origi- 
nal string  is  u.seless  with  the  in-quote  cursors. 

In  fact,  any  formatting  command  on  the  same 
line,  i.e.  prior  to  going  into  1 000.  will  print  this 


way.  TAB(x)  will  yield  x  right  cursors.  That's  the 
way  PET  is  built.  We  could  POKE  205  to  di,sable 
the  quote  mode,  but  that  gets  messv  in  some  appli- 
cations. We  could  close  the  quote,  but  that  increases 
the  space  penalty  on  the  line  by  another  character. 
A  less  limiting  wav  is  needed. 

(8)  Remember  that  all  we  really  want  is  to 
move  the  cursor  left.  PET  doesn't  care  how.  The 
memoiv  map  indicates  the  cinrent  cursor  position 
is  held  in  108  (Original  226?).  To  move  itie  cursor 
into  the  first  position  we'll  put  a  zero  there.  In  line 
100  delete  10  left  ciu-,sors  and  its  surrounding 
quotes.  Type  100.^)  POKE  1 98.0  to  put  cinsor  in  the 
first  position,  and  1040  POKE  198, 1 1  .so  that  a 
subsequeiU  field  prints  in  a  correct  position.  RUN 
it.  It  really  works  now.  We  can  handle  leading  and 
trailing  blanks  and  anything  in  between,  Rigiii? 

(9)  Not  (|uite.  How  about  a  tuill  string?  It  can 
happen.  U  a  condition  is  true  you  might  be  printing 
a  "*",  if  false  you'll  print  nothing  and  use  TAB  to 
position  to  the  next  item,  or  skip  line  if  it  is  at  the 
end.  Our  1000  subroutine  can't  [predict  the  fuiui-e, 
and  will  attempt  to  process  a  null  string  with  all  its 
inherent  troubles.  Let's  see  what  happens.  Type 
100  PRINl"";:GOSUB  1000  and  don't  type.'bul 
imagine,  110  PRINT  TAB(!0)"whatever".  RUN  it. 
Very  nasty.  There  is  actually  more  wrong  than  the 
eye  can  .see.  I  f  the  PET  is  alive  you  have  just  learned, 
for  instance,  the  easiest  way  of  causing  active  files 
to  vanish  into  thin  air  (look  at  the  table  in  $0251- 
026F  on  the  Upgrade  and  4.0  systems).  Tragic 
results,  to  say  the  least. 

(10)  A  quote  mav  help.  Type  100  PRINT 
CHR$(34)  +  "";:CK)SUB  1000.  Once  again,  (bis 
gives  a  correct  result,  bm  subsequent  lAB  or 
cursor  characters  will  cause  trouble.  This  was  not 
very  important  with  numbers.  It's  vital  that  it  doesn't 
happen  here. 

(1  1)  While  we  correct  this  mishap,  let's  make 
the  routine  a  bit  more  general  for  further  testing. 
Type  NEW  and  the  code  in  lines  10-260,  adjusting 
198,  213  and  screen  width  of  39  to  yoiu'  .system.  PI 
is  the  Inst  position  ol  the  lield.  P2  is  the  hnal  posi- 
tion after  a  string,  null  or  otherwise,  is  printed. 
You  can  try  the  code  on  various  things  within  (he 
quotes  in  line  30.  When  done,  ly|De  two  quotes 
there  ("  ")  and  comince  yourself  that  it  can't  work. 
Then  remove  REM  from  line  190  and  try  it.  This 
works.  Replace  REM  in  190  and  remove  REM  in 
200.  This  also  works  with  some  space  jienalty. 

Either  method  should  work  for  a  particular 
application  —  the  choice  is  a  function  of  further  use 
for  the  field.  Lines  190  or  200  simply  check  if  the 
cursor  has  m<n'cd.  If  not.  the  subroutine  delects  a 
null  string  and  makes  the  needed  adjustments  by 
faking  a  different  screen  width.  In  case  of  200,  it 
must  also  reset  198,  .since  the  PRINT  statement 


ASERT  yourself . . .  with  CFI's  new  Database  Retrieval  System 


WHO  CAN  USE  ASERT? 


libraries 

personnel  departments 

dating  services 


schools 

employment  agencies 

accountants 


ANY  BUSINESS  THAT  KEEPS  RECORDS  CAN  USE  ASERT  TO: 


•  Create  up  to  21  fields  per  record 

•  Restructure  fields  at  any  time 

•  Sort  on  any  field  at  any  time 

•  Use  FREE-TEXT  area  for  comments 

•  Create  up  to  90  searchwords 


•  Search  &  retrieve  on  any  combination  of  90  searchwords 

•  Search  with  MUST  HAVE,  MAY  NOT  HAVE  and  OPTIONAL  operators 

•  Print  out  hardcopy  including  labels 

•  Output  to  any  word  processor 

•  Compile  summary  statistics 


•  Maintain  1900  records  per  disk  with  "virtuar'  5K  record  length 

ASERT  —  Aid  for  Search  &  Retrieval  of  Text  —  $495  complete 

For  the  8032  CBf\/l  and  8050  disk  drive  —  Commodore  Approved  Software 


OTHER  CFI  SOFTWARE 

Federal  Income  Tax  Preparation  System* 

Personal  Tax  Calculator' 

Emergency  Control  Program* 

VIC  Animation  Tutorial 

'Distributed  for  CFI  under  the  Commodore  label 

CFI . . .  Computer  Solutions,  201  West  92  St.,  New  York,  NY  10025 


ALL  CFI  SOFTWARE  AVAILABLE 

from  your  local  Commodore  dealer 
or  direct  from  CFI 


TbeSM-KITIsacol  lection  of  macfilne  language  firmware  programm  ing  and  test  aids  for 
BASIC  programmers-  SM-KIT  Is  a  4K  ROI^I  Itwice  the  normal  capacity)  which  you 
simply  insert  in  a  single  ROfil  socket  on  any  BASIC  A  CBM/PET-either  80  column  or  40 
column.  Includes  both  programming  aids  and  disk  handling  commands. 

ERROR  DETECTION,  the  SI\/I-KIT  automatically  indicates  the  erroneous  line  and 

statement  for  any  BASIC  program  error, 

LINE  NUfJlBERING   the  SM-m  automaticaliy  numbers  BASIC  statements  until  you 

turn  the  function  oft. 

SCREEN  OUTPUT  the  commands  FIND.  DUMP,  TRACE  and  DIRECTORY  display  on 

the  CRT  while  you  hold  the  RETURN  key  (display  pauses  when  the  key  is  released). 

Continuous  output  is  selected  with  shift-lock. 

OUTPUT  CONTROL  to  DISK  or  PRINTER:  in  addition  to  displaying  on  the  CRT,  you  can 

direct  output  to  either  disk  or  printer, 

HARDCOPY,  allows  screen  displays  to  be  either  printed  or  stored  on  disk. 

FIND  searches  all  or  any  part  of  a  program  for  text  or  command  strings  or  variable 

names.  Either  exact  search  or  wild  card  search  supported, 

RENUMBER:  the  SM-KIT  can  renumber  all  or  any  part  of  a  program.  Tbe  selective 

renumbering  allows  you  to  move  blocks  of  code  within  your  program. 

VARIABLE  DUfiflP.  displays  the  contents  of  floating  point,  integer,  and  string  variables 

(both  simple  and  array).  Can  display  all  variables  or  any  selected  variables, 

TRACE  SM-KIT  can  trace  program  execution  either  continoousty  or  step  by  step 

starting  with  any  line  number.  Selected  program  variables  can  be  displayed  while 

tracing. 

DISK  COMMANDS:  as  in  DOS  Support  (Universal  Wedge),  tfie  "shorthand"  versions  of 

disk  commands  may  be  used  for  displaying  disk  directory,  initializing,  copying. 

scratching  files,  load  and  mn,  etc. 

LOAD:  SM-KIT  can  load  all  or  part  of  BASIC  or  macfiine  language  programs.  It  can 

append  to  a  program  in  memory,  overwrite  any  part  of  a  program,  load  starting  with  any 

absolute  memory  location,  and  load  without  changing  variable  pointers. 

MERGE:  allows  merg ing  all  or  any  part  of  a  program  on  disk  with  a  program  in  memor/. 

SAVE  and  VERIFY:  SM-KIT  provides  one  step  program  save  and  verification.  It  also 

allows  you  to  save  any  part  of  a  program,  or  any  address  range 


SM-KIT 

for  Commodore  Computers 


A  Programming  Productivity  Tool 


ONLY 
$40 


A  4K  ROM  with  both 
programming  and  disk 
handling  aids. 


Developed  by  (and  available  in  Europe  from)  SIVI  Softwareverbund-Microcomputer  GmbH,  Scfierbaumstrasse  29,  8000  fulunchen  83,  Germany 


252  Bethlehem  Pike 
Colmar,  PA  18915 


215-822-7727 
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changes  it.  Unless  Murphy  has  other  plans,  this 
completes  the  tests. 

"S'on  should  iic  able  to  guess  now  what  would 
happen  if  the  PRINT  statement  contained  cursor 
controls,  forced  quotes,  commas,  colons,  a  clear 
screen  command,  or  reverse  fields  (both  at  the 
beginning  and  the  end  of  the  space)  within  the 
quotes.  All  the  information  needed  to  answer  the 
questions  is  here  and  in  ihc  known  facts  of  an 
ordinary  INPLT  statement.  If  you  can't  guess  vou 
may  want  to  try  these  things  bv  repeating  step  1 1. 
We  don't  need  those  answers  tor  the  sinqjle  appli- 
cation below,  but  wc  may  need  them  ("or  other  tasks. 

The  Problem  Solved 

Since  we  now  understand  some  of  the  PET's  rules 
in  (his  game  we  can  try  a  slightlv  more  ambitious 
project:  correctly  picking  u[3  multifield  lecords, 
our  original  intent.  A  routine  in  lines  .^3 10-1060  is 
used.  By  way  of  illustration,  wc  use  unformatted 
data  from  DATA  lines.  Two  PRINT  statements 
format  the  data  on  the  screen,  avoiding  garbage 
collection  problems  in  the  siring  construction. 
(The  strings  are  actually  constructed  in  high  me- 
mory, but  that  does  not  contribute  to  the  garbage.) 
PRINT  C.'.S  does  not  format  the  data,  therefore  a 
null  string  will  result  on  output/input,  a  slight 
complication  if  you  want  to  leave  the  program 
intact.  The  shiflcd-space  method  is  used.  I  leave  it 
as  an  exercise  lo  the  reader  to  try  null  strings  el.se- 
where  on  a  line,  while  positioning  subsequent 
fields  correctly.  An  example  is  given  in  the  two 
REM  lines,  which  introduce  another  variable. 
.Admittedly  these  complications  are  unnecessary, 
they  are  included  to  make  the  task  harder. 

As  each  part  of  a  line  is  printed,  the  subroiuine 
in  1010  places  its  image  into  an  eleinent  of  an  array 
.\$(line, field).  Note  that  in  some  applications  you 
mav  not  even  have  to  go  alter  each  field.  \'ou  may 
wish  to  pick  up  one.  two,  three,  or  all  foiu-  fields  in 
a  single  procedure  by  placing  GOSUB  lOIO  where 
you  want  it. 

There  are  no  new  concepts  in  the  code.  The 
kcv  variables  arc: 

A$(IJ)    destination  array 

I  record  or  screen  line  number 

J  field  number,  counted  in  subroutine  from  left 

to  right 
P(J- 1 )       cursor  position  before  the  field  is  pri  nted 
PQ)  cursor  position  after  the  field  i.s  printed 

W  screen  width  varying  with  P(J) 

WS  system  screen  width  address  where  we  adjust 

screen  size 
CP  system  address  of  cursor  position  on  a  line 

PS  forces  tabbing  on  a  null  string  if  such  must 

exist.  PS  default  is  1 . 
P  flags  when  we're  dealing  with  a  null  string. 

The  two  P  arrays  could  have  been  coded  as  single 
\  ariables.  They  are  provided  in  array  form,  for  we 


may  need  those  values  for  something  else. 

When  you  run  this  demo  program,  you  will 
.see  thai  the  method  works  and  is  not  all  that  com- 
plicated. Here,  we  have  purposely  set  up  certain 
roadblocks  to  see  how  far  we  can  push  the  PET. 

There  are  more  uses  of  screen  input,  just  as 
there  are  more  aspects  to  the  method.  We  just 
scratched  the  smfacc.  But  once  we  have  the  basics 
we  can  go  on  to  bigger  things. 

Screen  input  is  useful  for  working  with  strings 
without  the  usual  penalty.  I  thank  Jim  Butterfield 
for  hinting  at  this  in  the  POWER  documentation 
and,  more  importantly,  lor  olTeiing  a  valualile 
warning  about  trouble  spots. 

10  REM  SCREEN  INPUT   ELIZABETH  DEAL 

20  P1=POS(0) 

30  PRINT"ANYTHING"; :GOSUB180 

40  PRINT" ' ": PRINT 

5  0  PRINTA$,LEN(A$)ASC(A$+CHR${0) ) 
60  END 

180  P2=POS(0) :P=0 

190  :REM  IFP2=P1THENP=1 

200  :REM  IFP2=P1THENP=1 :PRINTCHR$ (1 

6  0); 
210  P0KE198,P1 
220  POKE213,P2+P 
230  OPEN3,3:INPUT#3,A$:CLOSE3 
240  POKE213,39 
250  POKE198,P2+P 
260  RETURN 
500  : 

510  W=39:WS=213:CP=198 
520  R=3:NV=5:DIM  A$ (R ,NV) , P (NV) 
530  BL$="       ":PF$=CHR$ (160) :PS=1 
540  FORI=1TOR:J=0:READ  A$,B,C$ 
550  :  REM  PRINT"";  :IFI  =  2THENPRINT"* 

560  :  REM  PS=2:GOSUB1010 

570  PRINT  LEFTS (A$+BL$,8) ; :GOSUB1010 

580  PRINT  PF$+RIGHT$ (BL$+STRS (B) ,6) 

+"  "; :GOSUB1010 
590  PRINT  C$; :PS=1:GOSUB1010 
600  PRINT:NEXTI:PRINT 
610  F0RI=1T0R:F0RJ=1T0NV 

6  20  PRINTA$ (I,J) ; 

630  NEXTJ:PRINT:NEXTI:PRINT:END 

640  DATA  FIRST, 12345, TEXT   1 

650  DATA  SECOND, 12, TEXT  11 

660  DATA  THIRD, , , 

1000  : 

1010  J=J-l-l:P{J)=POS(0)  :P=0 

1020  IFP(J)=P(J-1)THENP=1:PRINT  PF$; 

1030  P0KECP,P(J-1) :POKEWS,P(J)+P*PS 

1040  P(J)=P(J)+P*PS 

1050  OPEN3,3:INPUT#3,A$ (I ,J) : CLOSE 3 

1060  POKEWS,W:POKECP,P(J) :RETURN   © 


The  retailer    contains 
the  foflowing  programs 

Cash  Register 

•  Records  sales  transactions 

•  Prints  register  tape  or  invoice 

•  Automatically  computes  discounts  and/or 
sales  tax 

•  Computes  change  due 

•  Prints  daily  sales  summaries 

Inventory  Manager 

•  Creates  and  maintains  complete  information 
on  every  item  in  inventory  (over  3000  items) 

•  Adds,  changes,  deletes  inventory  on 
command 

•  Automatically  updates  inventory 
from  register  transactions 

•  IVlaintains  stock  balance, 
records  dollar  amounts  sold 
as  well  as  cost  of  items  sold 

•  Prints  price  tags 


Dealer  inquiries  invited 


Du 


Report  Program 

Reports  produced: 

•  Listing  of: 

•  All  Inventory  items 

•  items  sold  in  past  week 

•  items  on  order 

•  Items  on  hand  by  season 

•  Items  w/ith  zero  stock  balance 

•  Dollar  listing  by  stock 
category  of: 

Weekly  sales 
Cost  of  weekly  sales 
fvlerchandise  on  hand 
f^/lerchandise  on  order 
Merchandise  at  mark  down 
%  sales  to  total  sales 
%  stock  to  total  stock 
%  gross  profit 
%  stock  at  mark  down 
Daily  summary  of  sales  by  month 


■»« 
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Extra  Colors 
For  Atari 
Through 
Artifacting 


Bill  Mohn 
Danville,  CA 


How  can  you  get  up  to  four  colors  in  GRAPHICS 
8?  The  technique  is  calleci  "ariiiacting";  it  makes 
use  of  ail  otherwise  unintencled  characteristic  ot  a 
color  display  tube. 

The  highest  resolution  mode  for  the  Atari  is 
(iRAPHICS  8.  This  mode  includes  5  1 ,200  pixels 
(picture  elements)  arranged  in  a  lectangular  area 
extending  320  units  horizontally  and  1 60  units 
vertically.  Unlike  modes  2  thnnigh  7,  CiRAPHlCS 
8  normally  allows  only  one  color  at  fwo  brightnesses. 
The  backgroiuici  hue  and  limiinance  is  determined 
by  Color  Register  2.  "SETCOI.OR  2,hue.Ium" 
establishes  Color  Register  2.  li  lelt  unset,  it  delaults 
to  dark  blue. 

Color  Register  1,  which  is  set  by  SETCX)IX)R 
!,hue,limi  is  used  only  to  determine  the  Unninance 
of  graphics  points.  The  hue  of  graphics  points  is 
determined  by  C'olor  Register  2.  A  i>oint  is  ptit  on 
the  screen  by  BASIC'S  PLOT  or  DRAW  TO  com- 
mands. To  be  effective,  a  COLOR  1  must  preceed 
the  first  PLOL. 

In  order  to  understand  artifacting,  look  closely 
at  a  color  television  screen.  You  will  see  closely 
spaced  vertical  stripes  of  red,  green  and  blue  phos- 
phor elements.  If  these  are  illtmiinated  equally,  a 
while  picture  is  produced.  LJnecjual  illumination 
])roduces  all  of  the  other  colors. 

GRAPHICS  7  Versus  8 

A  pixel  ill  GRAPHICS  8  is  the  size  of  one  half  of 
one  set  of  three  color  phosphor  elements.  If  Color 
Register  1  luminance  is  relati\eh'  high  and  a  graph- 
ics point  is  plotted  at  an  odd  valued  hoiizonlai 
coordinate,  only  the  blue  phosphor  will  be  lighted. 
II  a  shape  is  drawn,  taking  care  to  use  only  odd 
vakies  for  X,  the  entire  shape  will  be  blue. 

On  the  other  hand,  if  only  even  values  of  X 
are  chosen,  the  red  and  green  phosplit)rs  will  be 
selected.  The  proportion  ofthe.se  will  depend  on 
the  background  hue  (Color  Register  2)  and  the 
resulting  "even-only"  figure  can  range  from  red 


through  brown  to  green.  If  both  even  and  odd 
points  are  plotted,  the  background  hue  will  result 
at  a  Unninance  specified  by  Color  Register  I .  Of 
cour.se  if  neither  even  nor  odd  points  are  plotted, 
the  result  will  be  background  hue  and  luminance. 
An  interesting  side  effect  occurs  when  an  "even 
figure"  overlaps  an  "odd  figiu'e"  -  the  area  of 
overlap  will  be  clearly  visible. 

GRAPHIC>S  7  has  pi.Kels  four  times  as  large  as 
GRAPHICS  8.  That  is,  they  are  iwice  as  wide  and 
twice  as  high.  Since  artifacting  requires  skipping 
half  the  points  in  the  horizontal  direction,  the 
resolution  in  that  direction  with  (iRAPHICS  8 
approximately  etjuals  that  of  GRAPH  IC-S  7.  Hc)w- 
ever,  the  vt'tikal  re.solution  of  GRAPHICS  8  is 
twice  that  of  GRAPHICS  7. 

The  program  here  is  a  simple  demonstration 
ofthe.se  principles.  It  lust  u.ses  GRAPHICS  8  to 
draw  three  overla]3])ing  disks,  ihe  upper  left  using 
odd  points  only,  tlie  upper  riglii  using  even  points 
only,  and  the  lower  using  all  points.  Note  that  the 
lower  disk  does  have  better  horizontal  resolution 
than  the  other  two.  After  a  delay,  the  program 
plots  three  similar  figures  in  CiRAPI  I  K'S  7.  You 
will  see  that  these  disks  have  horizontal  resolution 
equal  to  and  vertical  resolution  worse  tlian  the 
prc\'ious  upper  disks. 

You  ma\  explore  the  variety  of  colors  possible 
with  artifacting  by  changing  the  two  SKTC()LOR 
statements.  Statements  4()()()  through  1 120  may  be 
inserted  to  cause  all  960  po.ssible  SK'LCOLOR 
combinations  to  be  displayed.  This  will  step  through 
all  combinations  as  long  as  START  is  depressed. 

Notes  On  The  Sample  Program 

1000-1200  Make  an  array  of  Y- values  corresponding  to 

X-values  for  circles. 

1300-1500  Setup  for  the  first  display  in  GRAPHICS  8. 

1600-1900  Draw  upper-left  figure  using  odd  points  only. 

2000-2300  Draw  upper-right  figure  using  even  points  only. 

3000-3300  Draw  lower  figure  using  even  and  odd  points. 

3400  A  delay  loop  to  allow  viewing  the  first  display. 

5000-5600  Setup  and  draw  first  figure  in  GRAPHICS  7. 

5700-7300  Draw  second  and  third  figures. 

9000-9 100  Another  delay  loop  followed  by  a  return  to  repeat. 

4000-4 120     Three  nested  loops  stepping  through  al  I  possible 

hues  and  luminances. 
4060  The  "arrow"  is  entered  by  typing  ESC,  CTRL, 

CLEAR 
4090  This  loops  until  either  START,  SELECT,  or 

OPTION  is  depressed. 

100  REM  tm-twm%tmttw0mxt%n% 

200  REM  *  * 

389  REM  :?:  DEMONSTRATION  OF  * 

400  REM  *  ARTIFACTIHG  IN  GRAPHICS  8  * 
500  REM  *  *        - 

600  REM  *  BY  BILL  MOm  * 

700  REM  *  * 


806  REn  :4:  t 

980  REM  vitwmntm:^ttWfttW(.nu 

108Q  DIM  Y<:79) 

?  "SHORT  DELAY  WHILE  CALCXATIHG" 
?  "COORDINATES  FOR  CIRCLE " 

1188  FOR  1=1  TO  79 

1200  Y(I>=SQR(1600-(40-I>*C40-I)>  =  N£XT  1 


1850 
ie€8 


1308  GRAPHICS  BGCOLOR  1 

1480  SETCOLOR  L0.14-SETCOLOR  2,10,0 

1500  ?  "GRAPHICS  MODE  8  WITH  'ARTIFACTIN 

G'" 

1600  fW.  X=l  TO  79  STEP  2 

1700  PLOT  80+X,45-Y<X) 

1880  DRAUTO  80+X;45+Y(X> 

1900  NEXT  X 

2800  FOR  X=2  TO  78  STEP  2 

2100  PLOT  150+X,45-Y(X) 

2200  DRAWTO  158+X.45+YCX) 

2300  NEXT  X 

3800  FOR  X=l  TO  79 

3100  aOT  120+X,110-Y(X) 

3208  DRAWTO  128+X,110+Y<X) 

3300  NEXT  X 

3400  FOR  DLY=1  TO  1898= NEXT  DLY 

4800  REM  INSERT  FOR  AUTOMATIC  SEQUENCIMG 

4010  FOR  HUE=e  TO  15 

4020  FOR  HJM2=0  TO  14  STEP  2 

4030  SETCOLOR  2,HJE,LUrE 

4040  FOR  LUM1=0  TO  14  STEP  2 

4850  SETCOLOR  1,8.LUM1 

4860  ?  «)"; "SETCOLOR  2,";HUE;  %"iLLB12 

4070  ?  "SETCOLOR  L0.%LUm 

4080  FOR  DLY=1  TO  50 -NEXT  DLY 

4890  IF  PEEKC53279)=7  THEN  4890 

4100  NEXT  LUMl 

4110  NEXT  LUM2 

4120  NEXT  HUE 

5000  GRAPHICS  7 

5100  ?  "GRAPHICS  MODE  7" 

5200  COLOR  1 

5380  FOR  X=l  TO  79  STEP  2 

5400  PLOT  40+X/2,23-Y(X>/2 

5500  DRAWTO  40+X/2,23+Y(X)/2 

5680  NEXT  X 

5700  COLOR  2 

6880  FOR  X=l  TO  79  STEP  2 

6100  PLOT  75+X/2i23-Y(XV2 

6200  DRAWTO  75+X/2,23+Y(X>/2 

6300  NEXT  X 

6408  COLOR  3 

7038  FOR  X=l  TO  79  STEP  2 

7180  PLOT  60+X/2,55-Y<X>/2 

7200  DRAWTO  68+X/2,55+Y(X)/2 

7300  NEXT  X 

9900  FOR  DLY=1  TO  1089 -NEXT  DLY 

9100  GOTO  1300 


MICROWORLD.  an  adventure  wilhirt  your  computer,  is  available 
on  the  ATARI  and  the  TRS-80  You  are  transformed  mto  an 
electroid.andmListexplorethecircuitsotyourcomputer  Over 80 
locations  and  many  onginal  problems  ex>st  within  the  maze  of 
fransformers  and  transistors.  We  dare  you  to  explore  the  maze  of 
bit  cells'  each  version  of  Microworld  explores  the  workings  of  its 
respective  computer.  Atan  or  TRS-80.  Microworld  comes  with  a 
booklet  defining  terms  and  describing  the  function  of  the  myslify- 
ing  inner  workings  of  home  computers.  Come  face  to  face  with  a 
staticon'  Explore  the  IVlicroworld' 

SATISFACTION  GUARANTEED! 

If  for  any  reason  you  are  not  satisfied  with  our  products,  return 
your  order  w.thin  14  days  for  a  prompt  and  cheerful  refund. 

ORDERING  INFORMATION 

Orders  are  processed  withm  five  working  days.  Shipping  and 
handling  chargeofSI.OO  will  be  added  to  all  orders  within  the  U.S. 
and  Canada.  Overseas  orders  please  add  S3.00  for  air  post. 

Atari  Microworld        Atari  400  and  800 

32K  Cassette S19-95 

Atari  40g  and  800  ' 

32K  Diskette b<;<;.M3 

TBS-ao  Microwrold        TRS-80  IWIodel  I  and  Model  III 

Level  II  16K  Cassette S19.95 

TRS-80  Model  I  and  Model  Ml 

Level  II  32K  Diskette  S22  95 


MICROWORLD 


SHIPPING 


DISKETTE 


EXP  DATE 

MED  SYSTEMS  SOFTWARE 

P.O.  Box  2674.  Chapel  Hill.  NO  27514 
1-800-334-5470 
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Insight:  Atari 


Bill  Wilkinson 

Optimized  Systems  Software 

Cupertino,  CA 


Tlie  major  program  for  this  month  is  perhaps  the 
most  exciting  one  to  appear  in  this  column  to  date. 
Wc  will  lake  advantage  of  Atari's  modular  software 
construction  to  dcllne  a  set  ol'sojl  Arp,  a  concept 
that  is  marketed  for  real  $$$  on  some  machines. 
Hie  most  obvious  use  of  soft  keys  is  in  writing 
BASIC  programs.  Even  with  the  abbreviations 
allowed  b)'  BASIC,  wouldn't  it  be  convenient  to  be 
able  to  use  a  single  keystroke  to  gel  a  disk  directorv 
listing?  And,  of  course,  when  programming  in 
assembly  language  there  are  certain  character 
combinations  chat  are  repeated  often  enough  to 
justify  the  use  ol  soil  keys  (e.g.,  "),V"  or  ".BYTE"). 

The  lechnitjttes  presented  in  the  soft  key 
program  include  how  to  "steal"  the  system's  default 
I/O  devices  and  adapt  them  for  your  own  purposes. 
It  might  be  worth  yotir  while  to  re-read  my  column 
on  adding  the  "M:"  driver,  (COMPUTE!,  januarv, 
1982,  #20,  pg.  120)  since  I  will  be  assuming  yoiu" 
knowledge  of  some  of  the  points  made  there. 

For  the  BASIC  user,  the  soft  kevs  can  he  made 
truly  "soft"  — even  to  the  point  of  allowing  a  running 
BASIC  program  to  change  the  definition  of  what  a 
soft  kev  means.  .And,  of  course,  there  will  he  the 
usual  set  of  tidbits  for  lliose  who  don't  feel  up  to 
tackling  the  soft  keys  project. 

An  Announcement 

As  most  o(  you  probably  know,  magazine  articles 
and  columns  are  written  months  before  they  actu- 
ally appear.  As  I  write  this  in  mid-February,  my 
company  (Optimized  Systems  Software.  Inc.)  and 
COMPUTE!  are  frantically  engaged  in  getting  a  new 
book  ready  for  publication.  Inside  Atari  DOS  will 
]jresiunably  have  made  its  appearance  by  the  lime 
you  read  this.  Now,  for  the  first  lime.  Atari  users 
will  have  access  to  the  listing  of  the  File  Manager 
System  of  Atari  DOS  2. OS,  the  current  version  of 


Atari  DOS.  Besides  the  listings,  there  is  a  complete 
description  of  each  major  subroutine,  complete  with 
entry  and  exit  parameters  and  error  conditions. 

The  book  is  not  comijlele  in  and  of  itself:  you 
would  still  need  Atari's  listings  of  the  OS  ROMs 
and  DUP  to  have  access  to  ail  of  the  DOS  secrets. 
But  this  book  will  tie  together  many  loose  ends. 

Let  me  leave  you  with  one  caveat  (don't  I 
always?):  the  book  assumes  that  the  reader  has  at 
least  a  working  knowledge  of  6.502  as.semblv  lan- 
guage. The  book  is  of  most  \alue  if  you  would  like 
to  see  how  such  a  complex  organism  as  a  DOS  is 
built. 

The  terminology  "soft"  keys  refers  to  keyboard 
keys  that  may  change  "meaning"  as  desired  by  the 
user.  The  Atari  keyboard  keys  which  we  will  make 
".soft"  include  the  characters  "control-A"  through 
"control-Z"  (that  is,  what  are  normally  graphic 
characters  produced  by  holding  down  the  control 
key  while  hitting  one  of  the  letter  keys). 

The  keys  will  be  made  soft  in  a  very  flexible 
fashion:  each  of  the  26  keystrokes  may  be  defined 
in  such  a  way  that  entering  one  of  ihem  will  "fool" 
the  Atari  OS  (and  hence  BASIC,  etc.)  into  thinking 
that  a  sequence  of  one  or  more  ordinary  keys  have 
been  depressed.  The  phra,se  "one  or  more"  is 
literal:  there  is  no  effective  limit  on  the  number  of 
characters  a  soft  key  may  represent. 

As  this  program  is  wriiien,  there  are  some 
limitations.  Only  characters  with  an  ATASCII 
value  of  1  to  127  decimal  ($01  to  S7F  hex)  inav  be 
placed  in  the  string.  The  CR  (RETURN  or  End-Of- 
Line)  character  is  thus  not  permitted  (since  its 
value  is  $9B  hex,  155  decimal).  Since  lack  of  CR 
seems  to  me  to  be  a  major-  Haw,  each  zero  ($00) 
byte  in  the  string  is  converted  so  that  OS  sees  a  CR 
instead. 
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The  reason  that  only  the  values  from  0  to  127 
are  acceptable  is  that  a  bvte  with  its  most  significant 
bit  (MSB,  $m  or  128)  turned  on  is  our  signal  that 
this  byte  is  lo  be  the  last  character  in  the  soft  key 
string.  Obviously,  you  can  rewrite  this  part,  if  you 
desire,  so  that  some  other  means  is  used  to  designate 
the  end  of  string  (a  preceding  length  byte  or  trailing 
zero  byte  are  obvious  alternatives).  However,  the 
method  chosen  is  simple  and  seems  adequate  for 
most  purposes. 


For  the  BASIC  user,  the  soft 
keys  can  be  made  truly  'soft'... 


One  more  note  before  we  get  into  implemen- 
tation details:  since  there  are  times  when  you  might 
realt\-  want  the  graphics  character  "hidden"  by  a 
soft  key,  I  have  designed  an  "escape"  sequence. 
Pressing  "control-comma"  (normally  the  graphics 
heart  character)  signals  to  the  soft  key  routine  that 
the  next  character  is  »i>t  to  be  lianslated.  Thus, 
even  the  heart  may  be  generated  by  pressing 
control-comma  twice. 

The  Nitty-Gritty 

Program  1  sliows  the  complete  source  of  Easykey, 
the  program  which  implements  all  the  features 
mentioned  above.  The  program  is  composed  of 
five  primary  |3arts. 

The  first  part,  with  line  numbers  in  the  2000- 
299'.)  range,  is  used  to  hook  the  routine  into  Atari's 
OS.  First,  we  search  the  Handler  Table  looking  for 
the  E:  device.  When  we  find  it,  we  hold  onto  its 
address  and  put  the  address  of  our  re|)lacement 
driver  in  the  table  instead.  Recall  that  the  address 
in  HATABS  must  be  the  address  of  the  Handler 
Routine  Table.  We  copy  the  current  table  (presum- 
ably the  Atari  default  table,  from  ROM)  to  our 
NEWETBL  (new  E.  table)  and  replace  the  entry 
point  for  the  get-a-single-character  routine  with 
the  address  of  our  new  routine  (NEWEC'.ETCH) 
less  one  (always  required,  see  commentary  on  the 
M:  driver  in  myjanuarv  column).  We  then  change 
LOMEM  so  B.4SIC  won't  wipe  us  out  and  exit. 

The  second  part  of  this  process  is  the  new  get- 
a-single-character  routine  for  the  screen  editor  (E:) 
device.  Most  of  this  code  is  copied  directly  from  the 
OS  ROMs,  the  only  exceptions  being  the  branches 
to  locations  in  ROM  and  the  call  to  the  kevboard 


get-a-character  routine  (KGETCH). 

The  third  part,  NEWKGETCH  (NEW  Key- 
board GET  single  CHaracter  routine),  is  the  heart 
of  this  whole  process.  Here  is  where  individual 
keystrokes  are  actually  interpreted  from  their 
hardware  codes  and  characteristics  to  a  more  palat- 
able ATASCII  code.  But  here,  also,  is  where  the 
system  is  vulnerable  to  oiu"  machinations.  Since 
nothing  "downstream"  of  the  keyboard  handler 
(e.g.,  the  rest  of  the  E:  driver,  CIO,  BASIG,  etc.) 
knows  what  happened  at  the  physical  keyboard 
level,  the  calling  routines  will  believe  the  keyboard 
handler  no  matter  what  it  tells  tliem. 

Actually,  NEWKGETCH  is  fairly  simple.  First 
it  checks  to  see  if  it  is  already  proces.sing  a  soft  key. 
If  so,  it  simply  hands  the  caller  the  next  key  of  the 
soft  key's  string.  1 1  not,  it  goes  and  gets  a  real  key 
from  the  keyboard.  If  that  key  is  a  heart,  it  simply 
gets  the  next  real  keyboard  key  and  passes  that 
back  to  the  caller  (our  "escape"  clause).  Otherwise, 
if  the  keyboard  key  was  not  control-A  through 
Control-Z.  then  the  key  is  returned  to  the  caller 
unchanged. 

If  the  keyboard  key  was  one  of  the  definable 
soft  keys,  its  value  is  used  to  index  into  a  table  of 
soft  key  string  pointers.  Here  one  last  validity 
check  is  made:  if  the  string  pointer  is  zero,  the 
keyboard  key  is  returned  to  the  caller  and  no  soft 
key  string  handling  occurs.  If  a  string  pointer  is 
encountered,  its  address  is  placed  in  KPTR  and 
used  to  access  all  the  characters  in  the  string. 

Note  that  zero  bytes  are  translated  to  $9B  (CR) 
characters  and  that  any  character  with  its  most 
signiticanl  bit  on  terminates  the  string  (by  zeroing 
the  high  order  byte  of  KPTR). 

The  fourth  part  of  this  routine  is  simply  the 
above-mentioned  table  of  soft  key  string  pointers. 
Note  that  we  take  advantage  of  the  fact  that  the 
assembler  places  zeroes  into  .WORDs  (or  .BYTEs) 
which  aie  undefined. 

The  last  part,  of  course,  consists  of  the  actual 
strings.  Note  the  flexibilitv  here.  Control-D  (label 
SD),  for  example,  includes  the  modified  CR  char- 
acter ($00)  as  also  its  last  character  by  simply  turning 
on  the  MSBit,  producing  a  code  of  $80. 

Soft  Keys:  Using  Ttiem  From  BASIC 

To  conserve  space  and  to  show  the  fiexibility  of  the 
soft  key  .system.  I  included  strings  lor  only  three 
keys:  control-D,  which  causes  a  disk  directory 
listing,  control-S  for  "SETCOLOR,"  and  control-? 
for  "PRINT#."  The  simplest  way  to  add  more  soft 
key  strings  is  to  put  them  into  the  source  given 
(with  labels  "SA"  through  "SZ,"  as  appropriate) 
and  assemble  the  whole  thing  at  an  address 
appropriate  for  your  system. 

But  you  can  add  or  change  .st)ft  key  strings 
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dynamically  from  BASIC  via  POKEs,  etc.  Note 
that  Easykey,  as  given  here,  reserves  over  450  bytes 
for  soft  strings.  Note  also  ihc  addre.s.ses  of  the 
labels  "S  lABLE"  and  "S  TRINGS."  H  you  assemble 
your  own  copy  of  Easykey,  be  sure  and  note  the 
addresses  of  these  two  labels  and  convert  them  to 
decimal  if  vou  intend  to  u.se  dvnamic  soft  kevs. 


...if  you  control  these  seven 
pointers,  you  control  BASIC... 


Program  2,  tlie  BASIC  program,  is  a  sample 
which  will  allow  you  lo  redefme  all  2b  soft  keys  to 
any  stiing  vou  like  and  then  sa\e  the  resulting 
definilions  in  a  disk  file  for  later  use.  Study  the 
technicjue,  and  you  should  be  able  to  produce  any 
kind  of  soft  keys  you  tnighl  want.  The  program 
fragment  {Program  ?>)  will  allow  the  reloading  of 
predefined  sets  produced  by  the  previous  program. 

Inside  Atari  BASIC:  Part  4 

This  month  wc  will  featmc  a  sliort  discussion  of 
the  various  "tallies"  used  by  .Atari  BASICS  and  how 
to  find  them.  Some  of  this  material  is  well  covered 
by  sonre  of  the  articles  in  (:OMPUTE.'\\  First  Rook  of 
Alari,  so  if  you  are  too  impatient  to  wait  tor  next 
month  you  can  rim  out  and  bu\  the  book.  Next 
month  we  will  begin  to  use  the  information  we 
discover  this  month  to  "fool"  BASIC  into  letting  us 
do  things  it  was  never  designed  for.  We  begin: 

When  an  Atari  BASIC  program  is  SAVExl  lo 
disk  or  cassette,  there  are  only  14  bytes  of  zero 
page  written  out  along  with  the  main  tables  and 
program.  Tlie.se  14  bytes  consist  of  seven  two-byte 
pointers  {in  the  traditional  low-byte,  high-byte 
form)  which  tell  BASIC  where  everything  is  in  the 
particular  program  being  SA\'Ed  (or  later  being 
LOADed),  All  the  other  important  zero  page  loca- 
tions (and  there  are  over  50  of  them)  are  regener- 
ated and/or  recalculated  by  BASIC  anytime  you 
type  NEW  or  SAVE  {or,  for  some  locations,  RUN, 
GOTO.  etc.).  The  implication  is  that,  if  you  control 
these  seven  pointers,  vou  control  BASIC'  so  let's 
examine  their  names  and  functions.  Table  1  gives  a 
sumniarv  thereof. 

The  first  thing  you  may  note  about  this  table  is 
that  some  of  the  locations  (indicated  bv  asterisks) 


have  duplicate  labels.  If  you  examine  the  mnemonic 
meanings,  you  will  probably  see  why:  the  pointer 
can  mean  different  things  in  different  contexts. 
For  example,  the  space  pointed  to  l>y  location  $80 
(decimal  128)  is  used  for  different  purposes,  de- 
pending on  whether  BASIC  is  cttrrently  working 
on  entering  a  new  line  (it  uses  OL'TBL  FF)  or 
executing  an  expression  within  a  program  (when  it 
uses  ARGOPS). 

Vou  might  also  note  that  I  provided  a  list  of 
more  than  seven  pointers.  Tlie  locations  $8E  and 
$90  are  not  SAVEd  and  reLOADed  because  they 
are  always  dependent  on  the  current  state  of  the 
program  (i.e.,  whether  it  is  RUNning,  whether  it 
has  executed  a  DIM  .statement,  etc.).  Thev  are 
included  here  for  completeness:  aside  from  the 
zero  page  locations  (and  the  $600  page  locations 
with  BASIC  A  +  ),  these  pointers  completely  define 
BASIC'S  u.sage  of  the  Atari  computer's  memory 
space.  So  now  let's  go  into  detail  about  what  each 
of  tliese  pointers  is  used  for. 


Tabl 

e  1:  BASIC'S  Critical  Zero-Page  Pointers 

Location 

'Mneinonic 

Which  means: 

Hex 

Decimal 

Label: 

80 

128 

LOMEN 

pointer  to  LOw  MEMory  limit 

80 

128* 

ARGOPS 

A  RGument^OPerator  Stack 

80 

128* 

OUTBUFF 

syntax OUTpul  BUFFer 

82 

130 

VNTP 

Variable  Name  Table  Pointer 

84 

132 

VNTD 

Variable  Name  Table  Dummy  end 

86 

134 

VVTP 

Variable  Value  Table  Pointer 

88 

136* 

STMTAB 

STateMentTABIe 

8A 

138 

.STMCUR 

CURrentSTateMent  pointer 

8C 

140 

STARP 

STring/ARray  Pointer 

8E 

142 

ENDSTAR 

END  STring/ARray  space 

8K 

142* 

RUNSTK 

RUNtimeSTacK  pointer 

90 

144 

TOPRSTK 

TO  P  of  Runtime  STacK  space 

90 

144* 

MEMTOP 

pointer  MEMory  TOP  limit 

We  already  noted  that  ARGOPS  is  used  in 
expre.ssion  evaluation.  That  is,  whenever  B.ASIC 
sees  any  kind  of  expression  to  l>c  evaluated  [e.g., 
a*A  +  B  or  SIN(30)  or  2*(I,OG(4/EXP(Y*Z^3))-l/ 
(Z*2.5-»- ATN(Z))  or  even  1.2."i],  it  must  jnit  inter- 
mediate results  and/or  operators  on  a  "stack." 
ARGOPS  points  to  a  256  byte  area  reserved  for 
both  the  argument  slack  and  the  operator  slack. 
(What  actually  happens  in  Execute  Expression  is 
extremely  complex  and  far  beyond  the  scope  of 
this  article.)  Since  expression  evaluation  and  pro- 
gram entry  cannot  occur  at  the  .same  lime,  OUT- 
BUFF  shares  this  same  2.5(j  byte  space.  When  a 
program  line  is  entered,  BASIC  checks  it  for  svntax 
and  converts  it  Lo  internal  tokens,  placing  these 
tokens  temporarily  into  this  256  byte  buffer  (before 
moving  them  into  the  appropriate  place  in  the 
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program,  depending  on  the  line  number).  Again, 
this  process  is  complex,  but  the  results  have  been 
documented  here  in  ])rior  rolinnns  and  in  .such 
places  as  Dc  Re  Atari  and  COMPUTEI's  First  Hook  of 
Atari. 

VNTP  and  VNTD  point  to  the  Variable  Name 
Table.  In  Atari  BASIC  and  BASIC  A  +  ,  only  the 
first  occurrence  of  a  name  causes  an  entry  to  be 
added  to  this  table.  Within  the  tokenized  program, 
the  name(s)  are  replaced  by  a  "variable  niuiibcr" 
which  refers  to  the  name's  position  within  the 
name  table.  The  names  are  simply  placed  in  this 
table  one  ailer  ihe  other,  with  no  inter\eniiig  bytes, 
and  the  end  ol  a  name  is  signaled  by  turning  on 
the  significant  bit  ($80,  128  decimal)  of  its  last 
character.  Note  that  the  dollar  sign  on  the  end  (;f  a 
string  name  and  the  left  parenthesis  on  the  end  of 
an  arrav  name  (irr  included  in  this  table. 

VV'IP  and  KXDV  V'i  define  the  limits  of  the 
Variable  Valtie  'lable.  Aside  from  the  actual  token- 
ized BASIC  piogram,  this  is  probablv  the  most 
interesting  of  the  tables.  Each  variable  occupies 
eight  bytes  in  this  table,  so  the  variable  number 
token  need  only  be  shifted  left  three  times  to  index 
to  the  proper  location  herein.  In  Part  5  of  this 
series,  we  will  delve  into  this  table  in  depth,  finding 
many  ways  to  fool  BASICS,  but  there  is  no  room  in 
tliis  issue  for  moie  on  (he  subject. 

STM  TAB  deilncs  the  beginning  of  the  token- 
ized program;  and,  since  there  is  no  proper  label  to 
refer  to,  we  may  consider  that  ST,\RP  defines  the 
end  of  same.  Again,  I  refer  to  previous  parts  of 
this  series  for  details  on  the  structiu'e  of  tokenized 
lines.  S  IMC'UR  is  iiUeiesiing  because  it  uormallv 
points  to  the  actual  line  currently  being  executed. 
This  would  be  one  \vay  of  implementing  special 
"statements'"  in  Atari  BASICS;  a  USR  call  would 
cause  the  subroutine  to  use  STMCUR  to  examine 
the  rest  of  the  line  I'or  variables,  etc.  Bm  my  cnm- 
mcius  on  ease  of  use,  etc.,  from  last  month  still 
apply:  I  don't  think  tliis  is  really  practical. 

STARP  is  the  last  of  the  seven  pointers  that 
are  SAVEd  and  EOADed.  Actually,  it  is  includetl 
only  to  point  to  the  end  of  ilie  program  area.  The 
string/array  space  is  iwl  SAVEd  or  EOADed  (but 
see  Al  Baker's  article  on  "Atari  Tape  Data  Files"  in 
COMPUTEI's  First  Book  of  Atari  for  some  tricky 
techniques  which  I  may  expand  on  in  fiuiue 
columns).  STARP  and  ENDS  TAR  define  tlic  limits 
oi  the  string/array  space.  .A.tari  BASIC  is  different 
from  Microsoft-style  BASICs  in  that  arrays  and 
strings  are  allocated  from  this  space  in  the  order 
they  are  DIMensioned  and  are  not  moved  around 
relative  to  each  oiher  after  that.  Thus,  if  vou  code 
"DIM  AS(100),B(;^,:^)"  then  vou  can  use  ADR(A$) 
+  100  as  the  addre.ss  of  B(0.6). 

Finally,  there  is  the  run-time  stack,  defined  bv 


RUNSTK  and  TOPRSTK.  When  a  GOSUB  or 
FOR  (or  WHILE  in  BASIC  A  + )  is  encountered, 
the  current  "address"  (consisting  of  the  line  number 
and  statement  offset  within  llie  line)  nuist  be 
"pushed"  onto  a  stack  to  wait  for  the  corresponding 
RETURN  or  NEXT  (or  ENDWHILE)  to  "pop"  it 
off,  so  that  the  loop  or  mainline  routine  may  con- 
tinue where  it  left  off.  This  .stack  thus  expands  and 
contracts  as  necessary  while  a  program  is  rimning. 
Again,  full  details  of  bow  the  stack  is  accessed  can't 
be  discussed  here.  In  any  case,  the  mechanism  is 
relatively  simple  for  GOSUB  and  WHILE;  only 
FOR. ..NEXT  preseius  some  interesting  problems. 

Before  we  leave  this  topic  for  this  month,  we 
should  note  that  when  a  program  is  SAVEd  all 
seven  pointers  are  "relativized  "  to  zero.  That  is, 
each  pointer  has  the  value  of  LOMEM  (which  is 
also  the  first  pointer)  subtracted  from  it.  Then 
when  tlie  program  is  LOADed.  the  ctuient  value 
of  LOMEM  is  added  to  each  pointer,  thus  allowing 
self-relocating  BASICS  programs.  A  side  effect  of 
this  process  is  that  the  first  pointer  is  thus  always 
zero  (actually  two  bytes  t]f  zero),  and  BASIC  uses 
this  fact  as  a  self-check  when  LOADing:  il  assumes 
that  any  file  which  does  not  start  with  two  zero 
bytes  cannot  be  a  BASICS  SAVEd  program. 

Tidbit  #1:  Structured  Programs 

An  often  desirable  construct  within  properly  struc- 
tiued  programs  is  this  one: 

L  IF  <expre.ssion>  THEN  <procedtire-l  > 
ELSE  <procedure-2> 

Since  BASIC  doesn't  support  procedures,  we  will 
modify  this  to  the  more  familiar-looking  form: 

2.  IF  <expre.ssion>  THEN  GOSUB  <line-l> 
ELSE  GOSUB  <linc-2>  or,  using  BASIC:  A -I- , 

3.  IF  <expre.s.sion>  :  GOSUB  <line-l>ELSE  : 
GOSUB  <line-2>  :  ENDIF 

But  still,  the  Atari  BASIC  programmer  cannot  use 
either  of  these  forms.  Take  heart!  There  is  a  solu- 
tion which  is  a  logical  replacement  for  2.,  above: 

4.  ON  <logical-cxpression>  +  1  GOSUB  <line- 
l>,<line-2> 

Note  that  there  is  a  subtle  difference:  where  the  IF 
allowed  "expression,"  we  now  require  "logical- 
expression."  fhe  reason  is  fairly  obvious  if  you 
recall  that  a  logical  expression  in  Atari  BASIC 
(e.g.,  A<B  or  B>  =0  or  A$<>B$)  always  evaluates  to 
a  one  (true)  or  zero  (false).  By  adding  one  (the 
"+1"  in  4.)  to  a  logical  expression's  value,  we  have 
a  value  of  either  one  or  two,  something  which 
ON. ..GOSUB  is  quite  happy  with  since  it  GOSUBs 
to  hne-1  if  the  valtie  is  one  and  line-2  if  the  value  is 
two. 
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If  you  really  do  have  an  "expression"  to  replace 
(e.g.,  IF  A  THEN...),  simply  change  it  into  a  logical 
expression  by  comparing  it  to  zero,  thus: 


IF  A  THEN  ... 

becomes 

IF  (A<>0)  THEN  ... 

which  becomes 

ON  (A<>0)  +  1   THEN 


...we  are  going  to  let  Atari's 
CLEAR-SCREEN  character 
do  ail  the  work  for  us. 


P.S.:  It'vou  want  some  strucliu'ing,  Ijut  not  too 
much,  notice  that  the  GOSUBs  in  2.  and  4.  may  be 
changed  to  GO TOs  with  similar  clTects. 

Tidbit  #2:  A  Bug  in  DOS  2.0S 

DOS  2. OS  and  OS/A+  have  an  improvement  which 
allows  much  faster  disk  leads  and  writes.  When 
DOS  detects  that  a  large  data  transfer  is  about  to 
take  place,  it  drops  into  what  is  called  Burst  I/O 
Mode.  However,  when  a  fife  is  opened  for  update 
(OPKN  #1,12,...).  bnrst  I/O  should  not  take  place. 
DOS  handles  update  writes  correctly,  but  will  often 
blow  ii  on  update  reads.  The  following  two,  one- 
byte  patches  may  be  made  and  then  DOS  should  be 
re-written  to  the  disk  (with  IN  IT  under  OS/AH- , 
with  menu  option  "H"  under  Atari  DOS  2. OS). 
C^aulion:  do  not  apply  these  patches  to  any  other 
versions  of  DOS! 


from  BASIC: 
POKE  2596,144 

POKE  2773,31 


from  DEBUG: 

C  A24<90 

CAD5<IF 

('C  is  the  Change  command 

in  BUG.) 


Tidbit  #3:  Clearing  Memory  (Revisited) 

My  thanks  to  Jerry  White  for  permission  to  share 
his  ideas  on  this  with  you.  This  concept  is  actually 
the  result  of  a  series  of  coincidences.  Coincidence 
#  I :  a  zero  byte  in  screen  memory  is  displayed  as  a 
space  on  the  screen  (not  true  on  most  machines, 
where  S2()-decimal  32-is  the  space  character). 
C:oincidence  #2:  the  Atari  CLEAR-SCREEN  char- 
acter (SHIP  r-CLEAR  or  CTRL-CLEAR)  is  not 
sulijccted  to  most  of  the  cursor  range  checks  that 
other  characters  must  go  through.  Coincidence 
#3:  the  code  to  clear  the  screen  doesn't  just  clear 


one  line  24  times  (as  does,  for  example,  the  Apple 
II's  code);  instead  it  simply  starts  at  what  it  thinks  is 
the  lowest  address  being  displayed  and  continues 
to  the  top  of  memory. 

By  now,  it  shotild  be  obvious  that  we  are  going 
to  let  the  Atari's  CLEAR-SCREEN  character  do  all 
the  work  for  us.  The  only  thing  we  must  do  is  fool 
it  into  believing  that  the  "screen"  is  where  we  want 
it  and  is  the  size  we  want  it. 

CLEAR-SCREEN  starts  clearing  at  the  location 
pointed  to  by  $58  (88  decimal)  and  continues  until 
one-byte  short  of  the  page  pointed  to  by  $6 A  (106 
decimal).  That  is,  it  always  stops  clearing  at  locadon 
$xxFF,  where  xx  is  one  less  than  the  contents  of 
$6A.  So  our  memory  clear  pi-ogram  fragment 
looks  something  like  this: 

LOWADDR  =  ????  :  REM  the  lowest  address  to  clear 
HIADDR  =  ????     r  REM  the  highest  address  to  clear 

!!  must  end  on  xxFF  boundary  !! 

*  SVLOW 1  =  PEEK(88) :  SVLOW2  ~  PEEK(89) 

SVHI     =PEEK(106) 

POKE  106,INT(  (HIADDR+  1)  /  256  ) 

TEMP  =  INT(LOWADDR/256)  :  POKE  89,TEMP 

POKE  88,LOWADDR.256*TEMP 

PRINT  CHR$(125);  :  REM  this  does  the  actual  clear 

POKE  106,SVHI 

*  POKE  88,SVLOWl  ;  POKE  89,SVLOW2 

Some  aiutions  are  in  order  (as  usual):  1 )  The 
screen  ediu)r  thinks  that  it  really  has  cleared  the 
screen  and  homed  llie  cinsor.  For  safety's  sake,  it  is 
probably  best  to  follow  that  code  fragment  with 
either  a  CJRAPHICS  statement  or  a  real  screen 
clear.  2)  .Since  you  can  only  specify  the  high  (ending) 
address  to  the  nearest  page  boundary,  you  have  to 
be  careful  you  aren't  wiping  something  else  out. 

For  once,  though,  caution  numbei-  ( I )  has  a 
good  side  effect.  If  you  ibllow  the  program  frag- 
ment given  above  with  a  CiRAPHlCS  statement, 
then  locations  88  and  89  are  going  to  gel  recalcu- 
lated anvway!  So  the  lines  marked  with  asterisks 
may  be  omitted  in  such  cases. 

P.S.:  If  you  have  BASIC  .■\  +  .  there  is  a  much 
easier  method,  related  lo  the  way  strings  may  l)e 
cleared.  Given  that  you  know  LOWADDR  and 
HIADDR,  as  in  the  fragment  given  above,  you  may 
clear  the  area  via  the  following: 

poke  lowaddr,0  :  move  lowaddr.lowaddr  +  1 , 
hiaddr-lowaddr  (And,  wouldn't  you  know  it,  an- 
other caution:  the  system  gets  vci-y  inihappy  if 
hiaddr  =  lowaddr.) 

Next  month,  we  will  teach  vou  how  to  have 
your  Atari  take  over  the  entire  Bell  teleijhone 
system.  .411  you  need  is  37  billion  dollars,  25000 
miles  of  #0000  gauge  copper  wire,  and  a  toothpick. 
Caution:  if  yoti  try  this  you  musssssssssssssssssttttttt 

tabbbbbbbbbbbbbeeeeee  suuuuuurrrrrr asdf 

asetasyghxvnbaer6q23uqerngtl357  etaoin  shrdlu 
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for  people  zvlia  would  find  it  vetj  difficult  to  enter  commands  or  use  the  keyboard,  the  program,  below  prints 
messages  (or  BASICS  commands)  on  screen  and  allows  the  user  to  move  a  pointer  to  the  desired  word  and  enter  it 
into  the  C(imj)uh'r.  It  an}  accept  input  from  either  the  numeric  keypad  or  from  a  joystick.  It  is  designed  to  w<n-k  mi  a 
PET  with  the  Graphics  keyboard,  but  the  central  idea  could  be  adapted  to  any  computer. 


Handicapped  Programming 


Hilton  B,  Souther 
Lynchburg,  VA 


This  program  allows  a  person  lo  build  messages  on 
the  screen  or  could  even  be  used  to  program.  The 
input  is  made  bv  pressing  a  button  on  a  joystick  or 
by  pressing  keyboard  numeric  pad  no.  5. 

When  the  program  first  comes  up,  it  gives  you 
an  option  of  moving  a  pointer  with  the  numeric 
pad  or  using  thejoyslick;  from  then  on,  it  responds 
based  on  the  input.  The  program  is  set  up  for  the 
joystick  on  the  high  order  Iiits  on  the  user  port.  If 
there  is  no  joystick,  all  connnands  come  from  the 
numeric  pad. 

Most  olthe  PF.T  commands,  except  seldom 
used  ones  such  as  CMD,  are  displayed  on  the  screen. 
A  pointer  will  be  shown  opposite  the  various  com- 
mands or  BA.SIC.  words  and  the  pointer  can  he 
moved  up,  down,  right,  or  led  uiilil  it  i.s  opposite 
the  desired  word.  The  user  then  pushes  the  button 
or  the  no.  5,  depending  on  the  mode  of  operation, 
and  the  wortl  that  is  being  indicated  by  the  pointei' 
is  printed  al  the  bottom  of  the  screen.  After  the 
item  is  jjrinted.  the  pointer  is  again  activated  for 
further  entry.  .\l  the  bottom  of  the  screen  where 
the  message  is  being  built,  a  vertical  pointer 
indicates  the  next  location  for  the  next  c  haiacter 
location  or  woid  location,  li One  wishes  to  enter 
information  not  shown  in  the  listing  of  BASK' 
words,  put  the  pointer  op|30site  the  w(jrd  "S('REKN" 
and  enter.  The  word  will  print  and  then  erase;  a 
pointer  at  the  top  of  the  screen  will  then  activate 
and  will  be  ])ointing  at  l!ie  al])habel  and  lunnbeis 
located  across  the  lop  ol  ihc  screen.  The  up  arrow 
is  used  for  the  pointer;  it  can  only  move  left  or 
right;  it  will  wrap  around  al  the  end.  When  the 
pointer  is  beneath  the  desired  character,  push  the 
no.  5  key  or  button  and  the  single  character  will  be 
added  to  the  message.  To  change  the  top  of  the 
screen  to  special  characters,  enter  the  greater  than 
or  less  than  sign.  The  line  will  change,  and  then 
you  can  enter  the  special  characters.  To  return  to 


the  words,  enter  the  (a  symbol  and  tlie  ]ji)inter  will 
be  back  at  the  words. 

When  the  message  is  completed  or  you  wish  to 
print  on  a  printer  at  Device  No.  4,  enter  the  % 
symbol;  the  message  or  basic  statement  will  go  to 
the  printer.  The  program  will  clear  the  array, 
present  the  screen  again  and  allow  tlie  next  message 
or  statement  to  be  entered.  To  prevent  the  screen 
from  scrolling,  there  is  a  limitation  of  240  charac- 
ters. The  program  checks  for  the  limit  and,  if 
reached,  prints  the  message  and  continues. 

I" he  program  presently  goes  to  a  jjrinter; 
however,  it  could  be  changed  to  write  to  a  disk  or 
to  the  cassette,  or  even  to  push  out  to  a  modem  and 
communicate  with  another  computer. 

Ihcrc  is  sound  with  each  mo\'ement  of  the 
pointers  using  the  CB2  convention.  All  the  com- 
puter needs  for  this  program  to  function  is  the 
ability  to  close  switches  so  a  handicapped  person 
could  make  it  work.  Of  course,  the  necessaiy 
switches  would  ha\'e  to  be  used  in  place  of  the 
joystick.  I  did  not  mention  that  to  enter  blanks, 
enter  the  shaded  space.  To  delete  characters,  enter 
the  riglit  bracket  and  the  message  will  decrease  by 
one  character.  The  program  will  run  on  an  SK 
machine,  Original  or  Upgrade  ROMs;  however, 
the  REMARKS  will  have  to  be  deleted  first.  If  you 
have  a  wedge  in  the  8K  and  try  to  load,  it  won't  fit. 
After  you  load  it  on  the  8K,  you  can't  .save  unless 
yon  delete  one  line  since  you  will  get  an  oul-of- 
mcinory  message. 

I  have  not  stated  in  this  article  all  of  the  line 
numbers  and  their  functions.  I  think  the  RF.MARKS 
do  a  pretty  good  job  of  that.  The  son  for  sorting 
the  words  is  the  SHELL  sort.  I  lead  all  of  the  vari- 
ables first  to  coimt  them  and  then  dimeirsion  tlie 
array  that  size.  The  program  could  be  ciianged  by 
using  new  data  statements.  It  is  presently  set  up  for 
64  words  on  the  screen  in  four  rows.  The  program 
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could  be  changed  to  calculate  the  number  of  words 
being  used  and  adjiisl  the  various  locations  ollhe 
pokes  to  accommodate  the  different  valties.  I  did 
not  try  that  since  I  was  trying  to  accomplish  some- 
tliing  that  might  be  useful  for  someone  who  cannot 
access  the  computer  any  other  way. 

If  anyone  wishes  a  copy  of  the  program,  I  will 
make  a  copy  from  tiic  original  for  a  cost  ol  S;K)(). 
Please  enclose  a  tape  and  SASE  mailer. 

Hilton  B.  Souther 
1 15  Winclingwav  Rd. 
Lynchburg,  VA'24502 
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BEG=1:REM  HOUSEKEEPING 
G0T0112 

DI=1: PRINT" {HOME} {15 

[HM]  [DN15] 
GB=3:POKETR,0 : ONDIGOSUB32 , 
P0KEK4 ,16:POKEK5,15:POKEK6 

OKEK5,0 :POKEK4,0 :POKEK6,0 
GOT024 
POKEI,ASC(">") :FORJ=1TO10: 

POKEE6,0 
S9=0:FORJ=I+1TOI+9:IFPEEK( 

ANDPEEK (J+1) =32THENS9=J-1 

G0T037 
POKEJ,PEEK (J)OR128:NEXT 
IFPEEK (TR) =255THEN37 
GOTO40 
F0RJ=I+1T0S9 :POKEJ,PEEK (J) 

NEXT:RETURN 
IFPEEK (TR) =E4THENGOSUB39 :P 

3  2  :GOSUB8  8: 1  =  1-4  0: RETURN 
IFPEEK (TR) =E5THENGOSUB39 :P 

3  2  :GOSUB9  4: 1  =  1  +  40: RETURN 
IFPEEK (TR) =E3THENGOSUB39 :P 

3 2 :GOSUB100: 1=1+10: RETURN 
IFPEEK (TR) =E2THENGOSUB39 :P 

3  2:GOSUB106 : 1=1-10 : RETURN 
IFPEEK (TR) =E1THEN64 
RETURN 
GOSUB39 : F0RJ=I+1T0S9 : FR=PE 

: IFPEEK ( J) =32THENCT=CT+1 : 

FCT=2THEN80 
IFPEEK (J)<>32THENCT=0 
POKELO,FR:POKELN,32:LN=LN+ 

ELN,30:LO=LO+1:E$=E$+CHR$ 

PEEK (J)+64) 
NEXT:IFCT=0THENPOKEL0 ,32 :P 

,32:LN=LN+1 : POKELN , 30 : L0= 

0+l:E$=E$+"  " 
IFLEFT$ (E$,3)="SCR"THENG0S 

: RETURN 
REM  ADD  TO  STRING  AND  MOVE 


DOWN} ": REM 


220 
,51:P 


NEXT: 
J)=32 


-128: 

OKEI, 
OKEI, 
OKEI, 
OKEI  , 


EK{J) 
I 


1:P0K 
( 

OKELN 
L 

UB394 

THE    ' 


POINTER    TO    THE    NEXT    POSITI 

ON 
8  2    IFLEN(C$)+LEN(E$) =>24 0THENPT=10 

1  :GOT0316 
84    C$=C$+E$:E$="":RETURN 

8  8  IFI=T30RI=T20RI=T10RI=TTHENI=I+ 

K-T+40 
90  RETURN 

9  4  IFI=K30RI=K20RI=K10RI=KTHENI=I- 

(K-T)-40 
96  RETURN 
100  IF( (I-8)+10)/40=INT( (I+10)/40)T 

HENI=I-40 
102  RETURN 
106  IF({I-8)/40)=INT( (I-8)/40)THENI 

=  1+40 
108  RETURN 
112  PRINT" {CLEAR} {03  DOWN} "TAB ( 10) " 

{REV}READING  VARIABLES" : PR 

INT:REM[CL]   [DN3] 

114  K=3  344  8:Kl=K+10:K2=K+20:K3=K+30 

:BEG=1:W=0:K4=59  467:K5=K4- 

1 :K6=K4-3:K7=K4-8 
116    READW$ : IFW$<>"9999 "THENW=W+1 :G0 

T0116 
118  1=328 48 :T=I:T1=T+10:T2=T+20:T3= 

T+30:DIMW$ (W) : LO=33488 : LN= 

LO+40 
122  RESTORE :FORP=0TOW-1:READW$ (P) : P 

RINT" ."; :WS (P) =W$ (P)+"  ":N 

EXT:P=0:GOTO138 
128  DATAPEEK (, INPUT, COS ( ,GET,ASC(,E 

XP(,ATN( ,LOG ( ,RND( , SGN ( , SQ 

R (,CHR$(, LEFTS ( 
130  DATALEN( ,MID$ (,RIGHT$ (, STR? ( ,VA 

L(,POS( ,TAB( ,FRE(,SYS,TIS, 

TI,USR,"DEF  FN" 
132  DATACLR,SAVE,CONT,LIST,LOAD,NEW 

, RUN, VERIFY, DIM, ON, GOSUB,G 

OTO,IF,THEN,ABS( 
134  DATAREM , RESTORE , RETURN , STOP , WAI 

T, SIN (, PRINT, SCREEN, AND, CL 

OSE, FOR, INT(, NEXT 
136  DATANOT, OPEN, OR, POKE, READ, SPG ( , 

STEP, TO, END, DATA, 9 99 9 
138  TA=W-1 : PRINT :PRINTTAB( 52) " {REV} 

SORTING" : PRINT 

140  TC=TA 

142  TC=INT(TC/2) :IFTC>=1THEN146 

144  G0T0172 

146  REM  SORT  THE  LIST 

148  FORU=0TOTC:FORT9=UTOTA-TCSTEPTC 

:T0=T9:T$=W$ (T9+TC) 
150  IFT$>=W$ (T0)THEN154 
152  W$ (T0+TC) =W$ (T0) :T0=T0-TC:IFT0= 

>1THEN150 
154  WS (T0  +  TC) =T$ :PRINT" ' " ;  :NEXTT9,U 

:GOT0142 
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162 


164 


168 


170 
172 

176 


180 
182 

186 

188 

192 
196 

200 
204 

208 
212 
216 
220 
221 
224 


226 
227 

228 
230 
232 

234 
238 


242 

244 

246 


250 


P=0: PRINT" {HOME} {02  DOWN}"; : FOR 
Y=0TO3 : FORY1=0TO15 : REM[ HM] 

[DN2] 
PRINTTAB(Y*10+1) ; WS (P) : P=P+1 : IF 
P>W+1THEN170 

NEXTYl: PRINT" { HOME} {02  DOWN} " ; : 
NEXTY:PRINT:REM  [HM}   [DN2} 

GOTO20 

CR$=CHR$ (13) :REM    SET    CARRAIAGE    " 

CONTROL 

M$="{REV}4{0FF}  FOR  LEFT  {REV}6 

{OFF}  FOR  RIGHT  {REV}8{0FF 

OFF}  UP  AND  {REV}2{0FF}  DO 

WN":M1$="THE  NUMBER  {REV}5 
II 

S=328  08:TR=515:E1=34:E2=4  2:E3=4 

1  :E4  =  50:E5=18:E6  =  525 

INPUT"{CLEAR} {02  DOWN}USING  A  J 

OYSTICK  {REV}Y{OFF}ES  OR  { 

REV}N{0FF}0"; J$ :IFPEEK (50  0 

0  3)THENTR=i51:E6=158 

IFJ$="Y"THENTR=59471:E1=6  3:E2=2 

23:E3=239:E4=127:E5=191 

I FJ$="Y"THENM$= "JOYSTICK" :M1$=" 

{REV}RED{OFF}  BUTTON" 

GOT0322 

I FS=32807THENPOKE3 28  08,32:8=3+4 

0 :POKES,30:RETURN 

POKES+1 , 32 : POKES , 30 : RETURN 

IFS=32848THENPOKE3  28  47,32:S=S-4 

0 :POKES,30 : RETURN 

POKES- 1 ,32: POKES, 30: RETURN 

POKEK7,0 

GOSUB220:RETURN 

POKES-4  0,PEEK (S-4  0)OR128 

IFPEEK  (TR)  =255THEN221 

GOSUB3  04 :GOSUB227: IFPEEK (TR) =E1 

THENPT=PEEK(S-40) :GOSUB266 

:GOSUB230 

GOTq228 

IFPEEK (S-40) >127THENPOKES-40,PE 

EK (S-4  0) -128: RETURN 

POKEE6,0:RETURN 

REM 

TB=LEN(C$) : IFLEN {C$ ) =0THENRETUR 

N 

IFPT=0THENRETURN 

IFASC(RIGHT${C$,1) ) =1 0 1THENC$=L 

EFT$ (C$,LEN(C$)-1) :GOT028  8 

IFPT=60ORPT=6  2THEN2  52 

IFPT=29ANDLEN(C$) =0THENRETURN 

IFPT=29ANDLEN(C$)=1THENP0KELN,3 

2:POKELO-l,32:GOSUB398:RET 

URN 

IFPT=29THENPOKELN,32:LN=LN-l:PO 

KELN,30:POKELO-1,32:LO=LO- 


1 :GOSUB400 
2  52    IFPT<>29ANDPT<>32THENPOKELO,PT: 

POKELN,32:LN=LN+l :L0=L0+1 : 

POKELN,30 
2  56    IFPT=32THENPOKELO,2  30:LO=LO+1 :P 

OKELN , 32 : LN  =  LN+1 : POKELN , 3  0 

262    F0RU=1T0DL:NEXT:RETURN 

2  66    I FPT=0THENDI=1 : POKES , 32 : RETURN 

270    IFPT=6  2THENGOSUB388:GOSUB39  2:PO 

KES,30:RETURN 
2  72    IFPT=6  0THENGOSUB388:GOSUB39  0:PO 

KES,30:RETURN 
276    IFPT=102THENPT=32:CS=C$+CHR$ (PT 

) : RETURN 
2  78    IFPT09  4ANDPT0  2  24ANDPT0  29THEN 

C$=C$+CHR$ (PT+64) :GOTO280 
280    IFPT=94THENC$=C$+CHR$ (255) 
284    RETURN 

2  88    P0KEE6 ,0 : PRINT : PRINT" {CLEAR} {07 

DOWN}YOUR    MESSAGE    IS":PRI 

NTCS:REM[CL]      [DN7] 
292    ML=l:OPEN4,4:CMD4 :PRINTC$ 
296    PRINT#4:CLOSE4 
300    IFML=1THENL0=L0-LEN(C$) :LN=L0+4 

0 :L=0:P=0:C$="":PRINT" {CLE 

CLEAR} ":P=0:GOTO372 
304  IFPEEK (TR) =E2THENGOSUB227 ; S=S-1 

:GOSUB196 

3  08    IFPEEK (TR) =E3THENGOSUB2  27 : S=S+1 

:GOSUB204 
310    RETURN 
314    PRINT 
316    PRINT" {CLEAR}  YOUR    MESSAGE    LE 

NGTH    HAS    REACHED    THE       MAXI 

MUM    FOR    THIS    ONE,     "  ; 
318    PRINT"     PRINTING    AND    THENCONTINU 

ING.":GOSUB262 
3  20    DL=20  00:GOSUB26  2:ML=1:GOTO288 
322    PRINT" {CLEAR} {03    DOWN} " : REM[CL] 

[DN3] 
324    PRINT"YOU    WILL    BE    PRESENTED    WIT 

H    A    LIST    OF    " 
326    PRINT"WORDS,    OPPOSITE    THE    WORDS 

WILL    BE    A    > 
328    PRINT"TO    MOVE    THE    >    PUSH    THE 
330    PRINTM$ 
332    PRINT"WHEN    THE    >    POINTS    TO    THE    ~ 

PHRASE 
334    PRINT"YOU    WISH    THEN    PUSH    "Ml$ 
336    PRINT"TO    CHANGE    THE    >     FROM    THE    ~ 

PHRASES    TO 
338    PRINT"CHARACTERS,    PUSH    " 
340    IFE5<>191THENPRINTRIGHT$ (Ml$,9) 

"{OFF}    WHEN    OPPOSITE 
342    IFE5  =  191THENPRINTCR$;M1$"{0FF}     "• 

WHEN    OPPOSITE 
344    PRINT"THE    WORD    SCREEN    AND    THEN    ~ 

YOU    WILL    HAVE 
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346  PRINT"THIS  POINTER  "  AT  THE  TOP     374 
OF  THE  SCREEN  376 

348  PRINT"ONLY  MOVE  LEFT  OR  RIGHT  W 

ITH  THIS  "  378 

350  PRINT"WHEN  UNDER  THE  DESIRED  CH 

ARACTER  PUSH  380 

352  PRINTM1$ 
354  PRINT"TO  CHANGE  THE  LINE  DISPLA 

Y  AT  THE  TOP  382 

356  PRINT"ENTER  THE'<'  OR  THE  '>'  W 

HEN  THE  "  IS    {REV}UNDERt 

OFF}  THEM  384 

358  PRINT"TO   DELETE  A  CHARACTER,  E     386 

NTER  THE  ' ] '  388 

360  PRINT"TO  ENTER  A  SPACE  ENTER  TH 

E  &.  390 

362  PRINT"TO  PRINT  OUT  ENTER  THE  '% 

■  SYMBOL  392 

364  PRINT"TO  RETURN  TO  THE  WORDS  EN 

TER  THE  '@'     SYMBOL.  ALL  394 

ITEMS  POINTED  TO 

365  PRINT"WILL  BE  IN  tREV}REVERSE  F 
lELDfOFF}"  396 

366  PRINT"TO  START  PUSH  ";M1$ 

368  IFPEEK  (TR)  OE1THEN368  398 

370  FORU=1TO500:NEXT 

372  PRINT" {CLEAR}";  400 


A1S="<.  ,;  :!#$'&\()+-  =  ?@%£<]< 
A$=">ABCDEFGHIJKLMNOPQRSTUVWXYZ 

012  3456789@}&":PRINTA1$; 
IFBEG=1THENDIMA%  (LEN  (A$)  )  ,A1% (L 
EN(A1$)+1) :TY=32768 
IFBEG=1THENF0RJA=TYT0TY+LEN (Al$ 
) :A1% (JA-TY)=PEEK (JA) :NEXT 
: A1%{JA-TY-1) =34 

IFBEG^ITHENPRINT" {CLEAR} " ; A$ : FO 
RJA=TYTOTY+LEN ( A$ ) : A% ( JA-T 
Y)=PEEK (JA) :NEXT 
IFBEG=1THENBEG=2:G0T016  2 
PRINT:G0T0162 

PRINT" {HOME} "; :FORU6=1TO40 :P0KE 
U 6+32767, 32: NEXT: RETURN 
F0RU6=TYT0TY+LEN { AS ) : P0KEU6 , A% ( 
U6-TY) :NEXT:RETURN 
F0RU6=TYT0TY+LEN (Al$) :P0KEU6,A1 
%  (U6-TY)  :NEXT:RETURN 
DI=2:P0KEI ,32: POKES, 30 :F0RY9=1T 
OLEN(E$) : P0KEL0,32:L0=L0-1 
iNEXT 

POKELO,32:POKELN,32:LN=LN-LEN(E 
$) rPOKELN, 30 :E$="": RETURN 
L0=L0-1 : LN=LO+40:POKELN,30:C$=" 
": RETURN 
C$=LEFT$(C$,LEN(C$)-1) :RETURN  i 


EPROM 
PROGRAMMER 

Shown  assembled.  EPROM  noi  included. 


For  single  supply  2516,  2716  &  2758  EPROMs.  Connects  through 
a  user  supplied  interface  to  any  computer  system.  Inter- 
lacing requires  two  8-bit  ports  plus  hand-shake  lines.  One  o(  the 
ports  must  be  software  controllable  for  input  or  output.  Timing  is 
done  via  hardware,  thus  is  independent  of  MPU  clocit  rate.  Verify 
erased.  Program  —  entire  or  partial.  Auto  verify  afler  program- 
ming. Transfer  contents  to  RAfyl  for  modifying  or  duplicating. 
Select  Documentation  for:  Interlace  to: 

6502  6820  PIA  or  6522  VIA 

6800  6820  PIA 

6809  6820  PIA 

8080/8085/ZSO  8255  PPI 

Comp'Bhens<vedocum«f nation  booklel  comtams  sctieinslic,  instructions  for  construe 
tJon.  checK'Duiand  use.  and  awoJi  commented  assembly  listing  for  I  he  specified  MPU. 

Complete  ki\  of  parts  {includes  2IF  socket) S  45,00 

Bare  PC  board  and  Documentation $  25.00 

Software  listings  for  additional  MRUs 

(with  purchase  of  Kit  or  PC  boafd) ..,,,,, $    5.00 

Orflering  Specify  MPU  Add  5%  forP&H  Overseas  adtt  10%.  Aru.residentsadfl5%  isk 

Micro  Technical  Products,  Inc.  ^^ 

314  W.  Keating  Ave.,  Dept.  M  HBH 

Mesa.  Arizona  85202  •  602-839-8902 


Make  fuller  use  of  your  PET  v/ith 

Programming  the  PET/CBM 
by  Ray  West 

504  pages/ 17  chapters  +  index/  many  programs, 
tables,  and  diagrams.  Paperbacl</ 19  x  16  x  2'/2  cms/ 
ISBM  0  9507650  0  7. 

"Programming  The  PET/CBM  is  a  massive  reference 
worlt,  containing  almost  five  hundred  pages  of 
closely-packed  information  on  the  computer's  inner 
workings.  The  data  covers  BASIC,  Machine  Language, 
PET/CBM  architecture  and  associated  commercial 
products  to  an  astonishing  degree  of  detail.  The  book 
is  not  suited  to  the  beginner,  who  may  be  bewildered 
by  the  wealth  of  detail;  but  it's  unquestionably  the 
most  comprehensive  and  accurate  reference  1  have 
seen  to  date. '  -Jim  Butterfield 

"Your  book  is  EXCELLENT!"  -Jim  Strasma 


Mail-order  from; 

Ray  West,  Level  Ltd., 
Atlanta,  GA  30328. 


1001  Dunwoody  Chace, 


$26.00     (Delivery  in  about  6  weeks) 
$32.00     (Delivery  in  about  2  weeks) 


.mrs^m^'--^' 


We  have 
ways 


■CHO'G'* 
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,S0 
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HO 
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to  make 
it  talk! 


Give  your  computer  the 
magic  of  speech  with  an 
ECHO'"  Speech  Synthesizer! 

There  are  four  new  models 
to  choose  from:  the  ECHO  80 
(TRS-80  models  I  &  ill),  ECH0 100 
(8-100),  the  ECHO  GP  (general- 
purpose,  serial/parallel)  and  the 
ECHO  SBC  (single  board  computer). 
These  join  the  popular  ECHO  ][  (Apple) 

ECHO  Speech  Synthesizers  use 
LPC  synthesis  pioneered  by  Texas  Instruments, 
combined  with  a  phoneme-based  operating  system 
to  provide  any  vocabulary  you  desire  while  using 
a  minimum  of  your  computer's  memory. 

The  TEXTALKER  Speech  Generator,  stan- 
dard with  all  ECHOs  except  the  SBC,  translates 
normal  English  text  to  speech  automatically. 


Simple  commands  allow 
you  to  select  from: 

63  different  pitch  levels 
Words  spoken  monotonically 
or  with  intonation 
Fast  or  slow  speech  output 
Entire  words  pronounced  or 
spelled  letter  by  letter 
Different  volumes 
Spoken  punctuation  if  desired 

Speech  applications  are  virtually  unlimited, 
ranging  from  education  to  games  to  aiding  the 
handicapped.  The  flexibility  and  low  price  of 
ECHO  Speech  Synthesizers  make  them  the  logi- 
cal choice  when  adding  speech  to  your  system. 

For  more  information  see  your  dealer  or  contact: 

STREET  ELECTRONICS  CORPORATION 

3152  E.  La  Palma  Avenue,  Suite  D 

Anaheim,  CA  92806  Telephone:  714/632-9950 
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ComputerTown 
International  To 
Offer  New  Services 

ComputerTown,  USA!,  a  grass- 
roots computer  literacy  network 
sponsored  by  the  National 
Science  Foundation,  offers 
guidance  and  support  to  anyone 
who  wishes  to  learn  about  compu- 
ters on  a  grass-roots,  community- 
based  level.  Under  its  NSF  grant, 
CTUSA!  has  fostered  Computer- 
Town  projects  across  the  US  and 
abroad,  and  is  currently  com- 
pleting a  book-length  "Imple- 
mentation Package"  outlining  the 
details  of  starting  and  conducting 
a  ComputerTown  project. 

Funded  until  October,  1983, 
CTUSA!  has  proven  so  effective 
that  an  on-going  project,  Com- 
puterTown International  (CTI) 
has  now  come  to  life.  The  purpose 
of  CTI  is  to  build  on  the  knowl- 
edge and  resources  gained  by 
ComputerTown,  USA!  and  to 
keep  the  communication  chan- 
nels open  after  the  NSF  funding 
ends.  CTUSA!  and  CTI  will  both 
operate  from  the  offices  of 
People's  Computer  Company  in 


Menlo  Park,  California,  and  most 
of  the  staff  will  overlap. 

Three  initial  services  are 
planned  by  ComputerTown 
International; 

1)  A  Speakers'  List  will  be  de- 
veloped and  made  available  to 
interested  groups  or  individuals. 
This  list  will  be  comprised  of 
qualified  individuals  willing  to 
speak  on  computer  literacy  and 
related  subjects  at  locally  or- 
ganized seminars  and  events. 

2)  CTI  is  organizing  Two  Teams  of 
Specialists  -  teachers  and  consul- 
tants, who  are  expert  in  the  theory 
and  practice  of  public  access 
computer  literacy  and  informal 
education.  While  these  services 
will  be  offered  on  a  fee  basis,  this 
will  not  decrease  the  free  support 
and  advice  offered  under  the 
NSF  grant,  but  will  enable  CTI  to 
provide  a  depth  of  assistance  and 
instruction  impossible  on  a  com- 
plimentary basis. 

3)  The  ComputerTown  Bulletin  has 
proven  an  invaluable  vehicle  of 
communication  among  the  inter- 
national network  of  people  and 
organizations  involved  in  com- 
puter literacy.  As  of  March, 
1982,  the  Bulletin  will  no  longer 


be  funded  by  the  National  Science 
Foundation.  In  order  to  continue 
publication,  ComputerTown 
International  seeks  individuals  or 
businesses  willing  to  sponsor  one 
issue  of  the  Bulletin.  In  exchange, 
the  Bulletin  will  devote  two  pages 
to  news  and  information  about 
the  sponsor's  products  and  ser- 
vices and  will  acknowledge  the 
sponsorship  in  print.  Sponsors 
are  encouraged  to  print  extra 
copies  for  their  own  use  as  mailing 
and  handout  materials.  Six 
thousand  bi-monthly  issues  of 
each  sponsored  Bulletin  will  con- 
tinue to  be  offered  free  of  charge 
to  anyone  with  an  interest  in 
computer  literacy. 

For  further  information 
about  ComputerTown  Interna- 
tional and  its  services,  write: 

ComputerTown  International 

P.O.  Box  E 

Menlo  Park,  CA  94025 

Time  Bomb 
Develops  New 
Language  Skills 

A  new  educational  game.  Time 
Bomb,  has  been  released  by 


WORD  LISTS 

for  your  ATARI" 

Al[  the  2  through  10  letter  words  from  the  Merriam 
Webster  Dictionary,  Over  23,000  total  entries,  arranged 
in  easy  to  enter  and  use  numbered  data  statements. 

CREATE  YOUR  OWN 

Proofreaders,  Word  Challengers,  Word  Mazes 

or  Searchers  and  many  other  uses. 


Package  includes  2  discs,  documentation 
and  example  programs. 

TO  ORDER  SEND  S29,95  TO: 


JAVJR  CO. 
P.  O.  Box  233 
Altus,  OK  73521 


MEMOREX 

FLEXIBLE  DISCS 

WE   WILL  NOT   BE  LWDER- 

SOLOn  Call  Free  (800)235^137 

^ 

for  prices  and  information   Dealer 

^P 

inquires     invited     and     COD's 
accepted 

% 

i 

PACIFIC 
EXCHANGES 

100  Foothill  Blvd. 

San  Luis  Obispo.  CA 

93401,  in  Cal  call                ^^_ 

(800)  592-5935  or               TSi 

1805)5431037                   ^^^^ 

ATARI  HOME  COMPUTERS 


A 

ATARI 


ATARI  800 
16K...  $679 
32K  . . .  $749 
48K...  $819 


4iORecor<jef 
610  Disc  Dnve 
B22  Pnnler 
925  Printer 
330  Modem 
820  Printer 
850lnlerlace 
New  DOS  2  Sy5lerT> 

PACKAGES 
iiai  En1eria;n=; 
48!  Educalof 
d83  Programmer 
464  CommLnicator 

ATARI  HOME  COMPUTER  PROGRAMS 
Home  Office 

CX401  ATARI  Worfl  Pfocessar 

CX6102Calcuiatoi 

CX412  OoA  Jones  invesrmenr  Evaitiator 

C)(4109  Graph  II,  Joyslichoplionat 

CX4104  Mailing  List 

CX4ii5Mortgage  &  Loan  Analysis 

CX406  Personal  Financial  Management  System 

C!<4i03Slalislic5  1 

CX8107  Slock  Analysts 

CXL4015TeleLmk  I 

Home  Study 

CX4  10t  An  Invitation  to  Piogrammrng  1 

C)(4106  An  Invtlalton  [o  Programming  2 

CX4107BiOrtiytfim 

Conversational  Languages  lea  i 

CXitSi  Energy  C.-af 

CX4114  European  Countries  S  Capitals 

CX4108  Hangman.  Joystick  optional 

CX4102  Kingdom 

CXL4007  Music  Compose! 

0X4123  Scram,  uses  joystick 

CX41 12  Slates  &  Capitals 

CX411CIT0UCtl  Typing 

Home  Enletlainment 


.  .  $76.00 
J449  00 
J269  00 
J629CX) 
$159  00 
S269  00 
S169  00 

.  .  $29.00 

$83  00 
$130  00 

$57.00 
$344  00 


SI  1900 
$29  00 
$99  00 
$1700 
$20  00 
$1300 
$59  00 
J20  00 
$20  00 
$23  00 

$20  00 
S23  00 
$1300 
$46  00 
S13  0O 
$13  00 
$1300 
S13D0 
$47  00 
$20  00 
$1300 
$20  00 


PAC  MAN 

Centipede 

Caverns  of  Mars  — 

CXL4013  Asleroids 

CXL4004  Basketball 

CX4105Black|ack 

^,XL4(309  Compuler  Cliess 

CXL4012  Missile  Command 

CXL4008  Space  Invaders 

CXL4011  Star  Raiders 

CXL4IX)6 Super  Breakout 

CXL4010  3  D  Tic  Tac  Toe 

CXL4005  Video  Easel 

Programming  Languages  and  Aids 

rxL4IX)3  Assembler  Ediior 

CXL4002  ATARI  BASIC 

CX812B  ATARI  MicrOSOlt  BASIC 

CXL401B  PILOT 

CX405  PILOT 


$35.00 
$35.00 
$32.00 

$35  00 
$27  00 
$13  00 
$33  00 
$35  00 
$35  00 
$42  00 
$33  00 
$27  00 
S24  00 

$47  00 
$47  00 
$70  00 
$72  00 
$105  00 


ATARI  400 
16K. ...  $329 
32K. . . .  $478 
48K. . . .  $555 


CX30  Paddle 
CX40Joy  Stick 
CX853  16KRAM 
Microtek  16K  RAM 
Microtek  32K  RAM 
RamdiSk  |12eKi 

Inteck  48K  Board 

One  year  extended  warranty  . 


.     $18.00 

$18  00 

$89.00 

$75.00 

$169.00 

$539  00 

$249.00 

.  $50.IW 


THIRD  PARTY  PROGRAMS 

ATARI  Program  Exchange: 

Eastern  From  4i  $25.50 

Avalanche  $15.50 

Outlaw  $15.50 

747  Landing  Simulation.   .  .$15.50 

eatiei  515-50 

Oog  Daze  $15.50 

Oownhili  $15.50 

Atlacki  $15  50 

Blackiack  Casino  $15  50 

Heversi  II  $15  50 

Dominalion  $15.50 

Soiitare  $1650 

Disk  Fixer  $15.50 

Supersort  $15  50 

Data  Management  ..$15  60 

Ctiameleon  $15  50 

Instedil  $15  50 

Insomnia  $15  50 

My  First  AlpnaPet  $25  50 

Mapware  $18  00 

Numoer  Blast  $11  60 

Family  Cash  Flow  $15.50 

Weekly  Plannei  $15,50 

Bowlers  Data  Base  $13  00 

Banner  Generator  $1150 


Crystal  Software 

Bermuda  Fantasy    .   

Beneatti  PyramrdS 

Galactic  Quest 

House  of  Ustier 

Forgotten  Island — 

Haunted  Palace 

Compumax  (Acct.  Rec.Gen.  Ledger, 

linventofv,  Payroll,  ea.) 

Visicaic 

Leiterperfeci  iWord  Processofl 

Ricochet 

Crush  Crumble  t.  Chomp  (cassette  or  disk) 

Star  Warrior  (cassette  or  disk) 

Rescue  at  Riael  (cassette  or  disk) 

Datestones  (cassette  or  disk) 

Invasion  Onon  (cassette  or  disk) 

Mission  Asteriod  

MoustiATTACK  

Ttie  Next  Step , 

Soflporn       ..■■■ 

WiZ2ard  S  Princess 

KBYTE  Krazy  SliOOl  Oul  (BOMl  . 
Proteclor  (Disk  32KI 
Jaw  Breaker  (on  line  disk) 
Gtiost  Hunter  (cassette) 
Ghost  Hunter  icliski 


.  $26.00 
.  $20.00 
.  S26-0O 
.  $20.00 
.  $26.00 
.  $33,00 

$110.00 

$169  00 

$10900 

$14,50 

. .  $24,00 

. .   $29.00 

$24,00 

$16.00 

.  .  $16  50 

. .  $22.00 

. .  $31  00 

..  $34.00 

..  $27.00 

. .  $29.00 

.     $39.00 

$32  00 

$27  00 

$24  00 

S30  00 


PRINTERS 


Centronics  739-3 $619.00 

Centronics  739-1 $519.00 


Diablo  630  Special 
Epson 

MX70 

IvIXBO  .    .  . 

MX80FT 

MX100 
NFC 

6023      . 

7730 

7720 

7710 


$1799  00 

$359  00 

$469  00 

Call 

Call 

$549.00 
.Call 
Cai 
Call 


Okidata 

82A  $49900 

83A  $769  00 

84  $112900 

Cilon  Slarwriler 

F10-40  CPS $1 469.00 

F10-55  CPS Call 

Paper  Tiger 


445G 
460G 
560G 
Talley 
80247 
8024.L 


$699.00 

$899.00 

$1129  00 

$1399.00 
$1629.00 


MPC  Apple  Parallel  Board  i  Cable $69,00 


XEROX. 


Xerox  820 
System  I  5  '  * 
System  II  8 
CPM  5'.' 
Word  Processmq 
Super  Caic 


$2460  00 
$2950  00 
$169  00 
$429  00 
$269  00 


Texas  Instruments 


TI-99/4A  5299 

PHA2100RF  Modjiato' 

PMP  1600  Teiepi^one  Couple' 

pmp  1700  RS  232  Accessories  mtertace 

Pmp  leoO  Disk  Orive  Coniioiie' 

PhP  iL50  OiS*  Memory  Dr>*e 

PhP  2200  Memory  Eipansicn  ,J2K,  RAM' 

PhP  1  lOO  vVi'ea  Remote  ConiroiiersiPa-n 

32K  Expansion 

PHP  Printer  Solid  Slate 

PHM  3006  Moiie  Financ.ai  Decisions 

PHM  3013  Personal  Record  Keeping 

PHD  5001  Mailing  List 

PHD  5021  Cneckoook  Manager  . 

PHM  3008  Video  Cness 

PHM  3010  Physical  Fitness 

PHM  3009  FooSDaii 

PHM  3018  Video  Games  I 

PHM  3024  Indoor  Soccer 

PHM  3025  Mina  Cnaiiengers 

PHM  3031  Trie  Attack 

PHM  3032  Biasto 

PHM  3033  Biackiack  anrl  Poker 

PHM  3034  Hustle 

PHM.3036  Zero  Zap 

PHM  3037  Hangman 

PHM  3038  Connect  Foui 

PHM  3039  Vahl.-ee 

Tombstone  City  21  st  Century 

Wunch  Man 

T  I  INVADERS 

CARIWARS 


$43  00 

$179.00 

$179,00 

$239  00 

$369  00 

$319  00 

$31  00 

$329.00 

$319  00 

$26  00 

$43  00 

$60  00 

$18  00 

$60  00 

$26  00 

$26  00 

$26  00 

$26  00 

$22  00 

$35  00 

$22  00 

$22  00 

$22  00 

$1600 

$iaoo 

$13  00 
$22  00 
.  $34.00 
.  $34,00 
.  .  $34.00 
.  .  .$34.00 


All  items  subject  to  availability  and  price  change. 


Franco 

Habia 

Espanol 


computer  mail  order  west 
800- 648-33 II 


CALL  TOLL  FREE 


IN  NEVADA,  CALL  (702)  588-5654 

P.O.  BOX  6689,  STATE  LINE,  NEVADA  89449 


CVl 


HEWLETT 
PACKARD 


HP«85   M999 


80 Column  Prinler 
HP«125     . 
HP'83    , 

HPiB5  1€K  Memory  Module 
5'  <  ■  Dual  Masiei  Disc  Drive 
NEW  HP'87 
Hard  D:5K  w'Floppy 
Hard   Disk 

Sweet  Lies  '  Plot!!:' 

HPM1CV  Calculator, 

41  C 

nc 
12C 
MC 
38C 
HP>41  PnntRr 

HPIL  CALCULATOR  PtRIPMERALS 
L  Uoduai 
Digital  Casseiie 
Pfirter/Plottei 
Card  Headef 
__Opij_cai  Wand 


S799.IM 
S  1999,00 
51699.00 

S169O0 
S1929  00 
S1999  00 
S4349  00 
S3J40.00 
S1119.0C 


$249.00 


S11900 
SI  29  00 
511700 
Sn900 
S340  00 

S1D4.00 
S419  00 
$419  00 
S164  00 

S99  00 


NEC 

8001-A ,. S€6a.00 

8031 S669-0O 

8012 $549.00 


Disks 

Maxell 

MD  I  (box  ol  101 , 536.00 

MD  II  (box  of  10) $46-00 

MFD  1(8") $44.00 

MFD  II  (8*  Double  Dens(ty) $54.00 

Syncom  (box  of  10| S29,00 


(k  commodore 

BUSINESS  MACHINES 


SOFTWARE 

WoraPfoSPIus  $315  00 

WordPrc4  Plus  S29S  00 

WoiaPrc3  Plus  .   5199.00 

Commodore  Tax  Package  S5B9  00 

Vispcaic  $16500 

Medical  Billing  $445  00 

The  Souxe  S85  00 

OZZInlormalion  Syslem  $269  00 

DoA  Jones  Po'iloiio  $12900 

Pascal  $239  00 

Legal  Time  Accounting  $449.00 

Word  Craft  80  .  5289.00 

Power  $79.00 

Socket -2- Me  S20  00 

Jtnsam  $Caii 

MAGIS  scan 

Trie  f^anage^  $209  00 

SolHom  S12900 

Real  Estale  Package  $799  00 

BPI  Inventory  Control  $31900 

BPl  Jab  Gosling  $319  00 

BPl  Pav'Oll  $31900 

3PiG?"'."-a    Lorjqe'  $329  00 

Creative  I  SAfkl 579  00 

Creative  General  Ledger $229  00 

Creative  Accounis  Receivable $229  00 

Creative  Inventory , . . .       $229  00 


CBM  8032 

M069 


VIC  20   $259 


COMPLETE 


VIC  6  Pack  Program $44  00 

VIC  1 530  Commodore  Dalassetle 169  00 

VIC  1540  Disk  Drive J499.00 

VIC  1515  VIC  Graphic  Prinler $339,00 

VIC  1210  3K  Memory  Expander $32.00 

VIC  1 10  SK  Memory  Expander _ .  $53.00 

VIC  101 1  RS232C  Terminal  Inierface $43.00 

VIC  1112VIC  IErE-488  Inierface S86.00 

VIC  1211  VIC  20  Super  Expander- $53,00 

VT  232  VICTerm  I  Terminal  Emulator $9,00 

VIC  1212  Programmers  Aid  Cartridge $45,00 

VIC  1213VICMON  Machine  Language  Monitor..  $45,00 

VIC  1901  VIC  AVENGERS $23,00 

VIC  1904  SUPERSLOT - $23,00 

VIC  1906 SUPER  ALIEN... S19-00 

VIC  1907  SUPER  LANDER $23,00 

VIC  1908  DF?AW  POKER $23,00 

VIC  1909  MIDNIGHT  DRIVE $23,00 


4032 

$96°  00 

4016 

$769  00 

6096  Upgrade  Kil 

$399.00 

Super  Pel 

$1599  00 

2031 

.    $52900 

6050 

$1299  00 

4040 

.    .   $969,00 

8300  (Letter  Quality) 

,   $1799  00 

8023 

$76900 

4022 

$599  00 

Pt.- 10  IEEE  Cable 

$37  00 

IEEE  to  IEEE  Cable 

$46  00 

Tractor  Feed  lor  8300 

$240  00 

8010  Modem 

$229  00 

/  fr-"™"—  WOW 

■       \ 

/  eM^»ifAW(.i[*^iwt**je( 

a    1^    i 

^mm^^^m 

i  M    I 

/SSfplf-.»A-»--*--.¥-^^^ 

a    \~J^    \ 

/ 

\ 

Terminal $13.00 

UnWord $13,00 

Grafix  Menagerie ,  $11-{X) 

VIC  PICS $15.00 

Ticker  Tape $13.00 

Banner  Headlinef $13.00 

RS  232 $39.00 

VT  106A  Recreation  Pack  A - -  $44.00 

VT  107A  Home  Calculation  Pack  A $44.00 

VT  164  Programmable  Character/Gramegraphics  $12.00 

Housetiold  Finance — $27.00 

VIC  Games $19.00 

VIC  Home  Inventory $13.00 

VIC  Rec/Ed  II $13.00 

VL101  Inlroduclion  to  Computing $19.00 

VL  102  Introduction  to  BASIC  Programming $19.00 

VM110  VIC  20  Programmers  Reference  Guide  , , .  $15.00 


Apple 


Call  for  availability  and  prices 
on  all  Apple  computers  and  peripherals. 


In-stock  items  shipped  same  day  you  call. 

No  risk,  no  deposit  on  C.O.D.  credit  card  or  phone  orders.  No  wailing  period 

lor  certilied  checks  or  money  orders.  All  prices  shown  are  cash  prices, 

add  3%  lor  Master  card  and  Visa.  Pre-paid  orders  receive  Iree  shipping 

in  the  continental  United  States. 


Monitors 

Amdex  12  ■  B&W  $129.00 

12'  Green  .  $139.00 

13"  Color $349  00 

NEC 

12  "  B&W $169.00 

12"  Color ,.i.,;v.«.i.,..  $339,00 

Tl  10    Color    $349  00 


Terminals 


Televideo 

910 

91 2C 

920C 

950 

Call  lor  computers 
Zemin  219 
Adds 


Modems 


$573.00 

Novation  Auto 

$699  00 

0  Cai 

$749  00 

Cat 

$939  00 

Hayes 

Smart 

$749  00 

Livc^rmore  Star    . 

$649  00 

$23900 
$169  00 
$159  00 

$239  00 
$1 19,00 


Nev.  &  Pa.  residents  add  sales  tax. 


computer  mail  ordGr  cast 


CALL  TOLL  FREE 


800-a33-8950 

INTERNATIONAL  CALLS  AND  IN  PA.  CALL  (717)  327-9575 

477  E.  THIRD  ST.,  WILLIAMSPORT,  PA  17701 


Patricio 

Habia 

Espanol 
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Program  Design,  the  Greenwich, 
Connecticut  firm  that  specializes 
in  the  design,  development, 
and  marketing  of  educational 
and  game  software  for  micro- 
computers. 

Time  Bomb  is  a  version  of 
the  pen-and-pencil  game  Hang- 
man. The  computer  chooses  at 
random  a  secret  word  from  a  list 
of  hundreds  of  words.  The  player 
is  told  the  number  of  letters  in 
the  secret  word,  then  asks  the 
computer  if  certain  letters  appear 
in  the  word.  After  the  computer 
shows  if  the  letters  are  present, 
the  player  tries  to  guess  the  word. 
Every  wrong  guess  shortens  the 
fuse  attached  to  a  large  bomb. 
The  player  must  guess  the  secret 
word  before  the  bomb  goes  off. 

Some  of  the  secret  words  are 
well  known  to  all.  Others  are  less 
common,  or  consist  of  unusual 
letter  combinations  that  make 
guessing  them  difficult.  There 
are  two  separate  games,  each 
with  their  own  word  lists.  In 
addition,  the  disk  version  allows 
the  user  to  add  his  or  her  own 
word  lists. 

Time  Bomb  was  written  by 
Dr.  Dean  Victor,  author  of  Mini- 
crossword,  AstroQuotes,  and 
several  other  PDI  programs.  The 
program  uses  high  resolution 
and  player/missile  graphics,  and 
presents  a  challenge  to  both 
children  and  adults. 

Time  Bomb  is  available  for 
use  on  Atari  400/800  computers 


with  a  memory  of  at  least  16K. 
The  cassette  version  retails 
for  $16.95,  the  disk  version 
for  $23.95. 

Program  Design,  Inc. 
11  Mar  Court 
Greenwich,  CT  06830 
(203)661 -8799 John  Victor 
(203)792-8382  Laurie  Hall 

Atari  Sponsors 
Summer  Computer 
Camps 

Atari,  Inc.,  will  conduct  eight 
camp  sessions  this  summer,  two 
in  each  of  four  locations,  for  10 
to  18-year  olds  interested  in 
computers. 

The  camp  sessions  will  each 
last  four  weeks.  Atari  Computer 
Camp  sessions  will  begin  in  late 
June  or  early  July,  and  will  be 
conducted  on  school  and  univer- 
sity campuses  in  the  northeast, 
southeast,  mid%vest  and  west. 
Day-to-day  operation  of  the 
camps  will  be  handled  by  Spe- 
cialty Camps,  Inc.,  an  organiza- 
tion with  some  25  years  of  ex- 
perience in  running  theme  and 
traditional  camps.  Atari  is  de- 
signing their  own  curriculum  for 
the  camps  under  the  direction  of 
Robert  A.  Kohn  who  has  been 
involved  with  computers  and 
education  for  the  past  15  years. 
They  will  recruit  and  train  their 
own  instructors,  many  of  whom 
will  be  professional  educators. 


While  the  formal  instruction 
sessions  will  last  for  two  hours 
each  day,  all  of  the  computers 
and  software  will  be  available  to 
campers  during  their  free  time. 
The  daily  schedule  will  also  in- 
clude traditional  summer  camp 
activities. 

Teaching  sessions  will  be 
limited  in  size,  with  one  instructor 
for  every  five  to  six  campers. 
There  will  be  one  computer  for 
every  two  campers,  since  it  has 
been  Atari's  observation  that 
computer  learning  is  enhanced 
when  people  work  together  on 
computer  projects. 

Equipment  used  will  be  Atari 
400  and  800  Home  Computers. 

Atari,  Inc. 
1265  Borregas  Ave. 
P.O.  Box  427 
Sunnyvale,  CA  94086 

VIC  20 

Programmers 
Reference  Guide 

The  new  VIC  20  Programmer.^ 
Reference  Guide  is  now  available 
from  Commodore  Business 
Machines,  Inc.  Designed  for  use 
by  first-time  computerists  as  well 
as  experienced  programmers, 
the  Programmers  Reference 
Guide  sells  for  $16,95  and  pro- 
vides complete  information 
about  the  programming  of  Com- 
modore's VIC  20  home  com- 
puter. Nearly  300  pages,  the 


ScotcK  Diskettes 

Rely  on  Scotch'  diskeltes  lo  Keep  your  valu- 
able data  sate.  Dependable  Scotch  disketles 
are  tested  and  guaranteed  error-lree.Ttie  low 
abrasivity  saves  your  read/write  tieads. 
Ttie/re  compatible  witti  most  diskette  drives. 


(800)235-4137 


Dealer  inquiries 
inviled 


PACIFIC 
EXCHAiVGES 

too  Fooltiill  Btvd 
San  Luis  Obispo,  CA 
93401.  InCal.  call 
1800)  592-5935  or 
(805)  543-1037 


^^^.\  ALL  ATARI?    HARDWARE  15%-25%        Jl 
— ^-J  OFF  LIST  PRICE  •!>, 

Atari  800  16K 740.00 

Atari  400  16K 359.00 

Atari  410  Cassette 80.00 

Atari  810  Disk 480.00 

ATARL?    ACCESSORIES  107.-20%  OFF  LIST  PRICE 

aK  Memory  Board 40  00 

16K  Memory  Board 8.0.00 

Joysticks  (pair) 1 9.00 

Paddfes  (pairi 1 9.00 

To  oidei  Call  617  g64  3080 

Ask  (or  mail  ordsr   or  «.riW  "LUS  10%20%  OFF 

BBI    H    -I   n    J  Alt  ATARI-     SOFTWARE 

BBI  Mail  Order      Atso  im  party  hardware 

^o^Si         P.O  Bo>  365  AND  SOFTWARE  AT 

Xyj         *^™'""  HtgWariiiB,  MA  0Z161  COMPARABLE  SAVINGS 

^::         J  {617[  964  3060  


ECLECTIC  SYSTEMS  CORPORATION 
Order  TOLL  FREE  1-800-527-3135 


P.O.  Bax  1166  •  16260  Midway  Road 
Addison,  TX  75001  •  (214)  661-1370 


ANNOUNCES 


commodore 


EM^  for  the  SuperPET 

EM®  is  ANSI  standard  MUMPS 

Make  your  SuperPET  Super-Load] 
^in  EM®  and  Dramatically  Improve 
your  Programming  Productivity 


EM«  is  more  than  just  a  programming  language.  It  is  a  well  integrated  data  management  system  combining  with  one  syntax  what  other  operating  systems  would 

call  1 )  an  application  programming  language;  2)  a  job  control  language;  3)  a  linkeage  editor;  4)  a  database  management  system;  and  5)  a  communications 

monitor. 

PROGRAM  MANAGEMENT: 

EM'  provides  all  programming  management  facilities  needed  to  manage  programs  and  program  files.  Programs  can  be  created,  edited,  cataloged  and 

debugged  from  within  EM^.  Programs  can  be  as  large  as  disk  capacity.  A  resident  algorithm  rids  memory  of  least  frequently  userl  variables  and  program 

modules  so  that  what  you  need  off-disk  normally  resides  in  memory. 

STRING  POWER: 

£M=  makes  string  handling  easy  with  its  extensive  set  of  string  operations  and  functions.  Variable  lengtti  strings  can  be  used  routinely  without  the  obstacles 

presented  by  most  other  programming  languages, 

PATTERN  MATCHING: 

EM'^  can  "filter"  user  input  with  a  useful  pattern  matching  that  will  result  in  fewer  user  or  device  errors.  For  example:  dates,  zip  codes  and  names  can 

be  tested  for  validity  with  a  single  statement. 

GLOBALS: 

EM^  obviates  the  need  for  traditional  read  and  write  operations  on  secondary  storage  devices  by  allowing  data  elements  to  be  directly  referenced  as  a 

set  of  subscripts;  ail  the  details  of  file  organization  and  retrieval  are  handled  by  the  system. 

TIMING: 

EM=  enables  a  programmer  to  associate  timing  constraints  with  several  operations.  This  feature  allows  testing  for  terminal  malfunctions  as  well  as 

prompting  users  in  time -critical  dialogue. 

DATA  BASE  MANAGEMENT: 

Sorts  and  merges  are  not  necessary  as  EM^  automatically  stores  data  in  a  dynamically  allocated  balanced  tree  structure.  Random  access  to  any  data  item 

requires  at  most  ttiree  disk  reads, 

EM=  UNMATCHED  IN  PROGRAMMING  PRODUCTIVITY: 

System  houses  that  program  in  EM=  (MUMPS)  find  that  their  costs  are  lower  than  those  of  their  competitors  using  other  languages.  Fewer  lines  of  code 

are  necessary  per  application.  Dimension  statements  are  not  required.  Subscripts  may  be  alpha,  numeric  or  any  legal  string.  Data  types  need  not  be  defined 

and  can  change  freely  throughout  as  EM"  can  recognize  when  it  is  dealing  with  alpha,  numeric,  integer  or  floating-point  data  types.  EM'  gives  the  professional 

programmer  a  full  set  of  software  tools  designed  for  real-life  tasks  and  problems  he  consistently  encounters  in  the  production  and  maintenance  of  application 

software.  EM^  adheres  rigidly  to  ANSI  MUMPS  standards,  which  make  i!  transportable  to  iarger  processors  manufactured  by  DEC,  TANDOM,  DATA 

GENERAL,  HARRIS  and  others.  Additionally  EM-  gives  the  less-experienced  programmer  the  tools  to  do  a  professional  job  on  formidable  programming 

applications. 

You  may  order  EM®  or  SuperPET  by  calling  ECLECTIC  SYSTEMS  toll-free  at 
1-800-527-31 35  from  10  AM  to  4  PM  CDT  Monday  through  Friday,  or  you  can 
order  by  mail  using  the  form  below.  Texas  r^idents  call  1-214-661-1370. 

ECLECTIC  SYSTEMS  CORPORATION 

P.O.  Box  1166,1 6260  Midway  Road,  Addison,  Texas  75001 

Here's  my  order  for  EM®@  $299  plus  $3.75  for  shipping  and  handling  (UPS  surface  unless 
specified  otherwise).  Residents  of  Texas,  Louisiana,  Oklahoma  City  and  Tulsa,  Oklahoma 
must  add  applicable  taxes. 
D  My  certified  check  or  money  order  is  enclosed. 

D  Please  charge  my  VISA  # or 

MasterCard  It Expiration  date 


Name 


Signature 


Address 


City 


State 


Zip 
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guide  includes  illustrations, 
instructions,  charts  and  pro- 
grams, as  well  as  a  schematic  of 
the  VIC  20. 

Commodore  Business  Machines,  Inc. 

Computers  Syslnns  Dii'ision 

681  Moore  Road 

King  ofPnissia,  PA  19406 

(215)337-7100 


New  Blue  Book 
Available  For  The 
Apple  Computer 

WIDL  Video,  Chicago,  publisher 
of  the  Apple  Directories,  has 
released  the  new  2nd  edition  of 
The  Apple  II  Blue  Book.  The  Blue 
Book  is  a  master  directory  of 
software,  hardware,  peripherals, 
and  information  for  the  Apple  II 
Computer,  It  gives  Apple  users  a 
complete  "where  to  find  it"  guide 
to  available  software  and  also 
includes  a  directory  of  hardware, 
boards,  peripherals,  and  acces- 
sories. The  meaty,  400  page  Blue 
Book  is  loaded  with  useful  infor- 
mation including  over  5,000 
software  and  hardware  listings 
and  more  than  750  software  and 
hardware  producers. 

The  Software  Section  of  the 
Blue  Book  contains  program 


M    V  Oooti  Of  Sol 


APPLE  U 

BLIPEPOOK 


A  CotnrMolo  " Wfiofo  To  Flrxi  If 
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listings  for  every  application  and 
features  business,  games,  and 
educational  software.  Also  in- 
cluded are  special  interest  sec- 
tions featuring  word  processing 
programs,  graphics  software, 
and  data  base  management  sys- 
tems for  the  serious  Apple  user. 

The  Hardware  section  of  the 
Blue  Book  contains  new  devices 
that  interface  with  the  Apple  II 
Computer.  There  are  manufac- 
turers listed  along  with  product 
information  photos,  price 


ATTENTION  ATARI  OWNERS 

32K  MEMORY  BOARD  FOR  ATARI    $  1 29.00 

Atari  800  with  1 6K  Memory    $679.00 

Atari  800  with  48K  Memory    $789.00 

Atari  8 1 0  Disk  Drive  $449.00 

'^^   PRO  FOOTBALL  FOR  ATARI  WITH  16K  Cassette  $9.95 

Disl<  $13.95 

20%  Discount  on  All  Atari  Softvi^are 


COMPUTER  COUNTRY 

909  North  Main  Street 

Randolph,  MA  02368 

(617)961-3285 

Cash. ..Money  Order. .COD.. .Certified  Chec(< 


ECLECTIC  SYSTEMS  CORPORATION 
Order  TOIL  FREE  1-800-527-3135 


RO.  Box  1 1 66    1 6260  Midway  Road 
Addison,  TX  75001    {214}  661-1 370 


Authorized  Vr^  Commodore  service  center 

Repair  of  the  complete  line  of  Commodore  products 

In  a  hurry?  Check  our  modular  exchange  program 


commodore 


HARDWARE: 

CBM  8032  Computer.  80  Column  $1095 

CBM  8050  Disk  Drive  1340 

CBM  4032  Computer, 40  Column  995 

CBM  4040  Disk  Drive  995 

CBM  4022  Printer  649 

CBM  VIC  20  Computer  263 

CBM  VIC  1515  Printer  355 

CBM  8300P  (DIABLO)  1925 

CBM  VS 100  Cassette  68 

PET  to  IEEE  Cable  33 

IEEE  to  IEEE  Cable  39 


SOFTWARE: 

OZZ  $299 

Wordcraft  80  299 

The  Manager  (Data  Base)  240 

WordPro  5+  329 

WordPro  4+  329 

VISICALC  175 

MUMPS  for  SuperPET  299 

CMS  Accounting  System  call 
Assembler  Development 

Package  77 

BASF  Diskette,  Box  of  1 0  30 


ANS  MUMPS  Programmer's  Reference  Manual  S17.50 

MUMPS  Pocket  Guide  2.00 

Computer  Programmtng  in  ANS  MUMPS  17.50 

RS232  Interface  for  Commodore  VIC  20  39.95 

ElO  tias:  two  serial  asynchronous  RS232  ports,  two  parallel  ports 
with  handshaking,  one  shid  register,  two  16  bil  timers,  and  room 
for  two  optional  butter  IC's.  188.00 

EIOC  Alternate  character  generator  BOM  board  for  screen  display 
allows  you  to  display  characters  or  graphics  of  your  choice 
Alternate  characters  are  soft  selectable.  ElO  board  required.  Call  for  price 
EIO-TX  Terminal  ROM  for  ElO  firmware  to  turn  your  CBf^'l  inio  a 
communications  terminal.  Store  and  transmit  from  disk  to 
remote  host  and  terminal,  ElO  board  required.  49.95 

E10-RS232  Cable  for  ElO  board.  28,00 


ESC-lOO  RS232  interface  manual  selector 
—switch  select  between  device  A,  E. 
or  C;  switching  25  conductors. 
Requires  no  input  power  and  uses  re- 
ceptacle type  DB25S.  140.00 

ESC-120  M43  TTY-EIA/CURRENT  LOOP 
mterface  unit— converts  TTL  level 
signals  from  the  M43  to  EIA  or  20ma 
outputs.  Convert  EIA  or  20ma  inputs 
back  to  TTL  level  signals  for  the  fv143. 
Single  printed  circuit  mounts  inside 
the  fj143.  Comes  with  interface 
cable.  65,00 

ESC-1 10  RS232  standard  interface  cable 
kit.  Build  your  own  cable, 
7  conductor  1600 

12  conductor  19.95 

ESC-150  The  Electronic  Switch/Poller 
allows  a  single  computer  serial  port 
to  selectively  communicate  with  an 
assorlment  of  peripheral  devices.  As 
many  as  seven  serial  asynchronous 
and  six  parallel  devices  may  be 
selected.  This  concept  effectively 
creates  a  simplified  multi-drop,  polled 
environment.  The  computer  mam- 
tains  control  of  the  network  and  may 


BOOKS: 

Commodore  Software  Encyclopedia 

2nd  edition 
The  PET  Revealed 
Library  of  PET  Subroutines 
PET  Interfacing 
PET  Basic 
PET  and  IEEE  488  Buss 


9.95 
19.95 
19.95 
16.95 
12.95 
15.00 


OTHER: 

EPROM  Burner  for  CBM    burns  2716.  2732&  2532  '  89,95 

Software  for  EPROM  Burner  on  CBM  15,95 

DC  Hayes  Smart  Modem  249.00 


seize  any  of  the  peripherals  by  trans- 
mitting a  simple  escape  sequence  to 
the-ESC-150'.  488.00 

ESC-t70  RICKETYMETEr-lndispens- 
able  hand-held  tool  for  Irouble- 
shooling.  checkout  and  installation 
o(  RS232  type  serial  line  communica- 
tions systems.  69-95 

ESC-180  RICKETYTRAp  is  a  small 
hand-held  device  which  when  inter- 
posed in  an  EIA/RS232  line  can 
monitor  and  trap  on  any  specific 
ASCII,  binary,  or  control  ctiaracter 
The  RICKETYTRAp  can  also  monitor 
and  trap  on  any  specific  range  of 
characters  bit  selectable.  This 
device  can  also  check  for  type  of 
parity  being  sent  and  proper  framing. 
The  RICKETYTRAp  is  switch  select- 
able for  1  or  2  stop  bits  and  can 
operate  at  speeds  of  150  to 
9600  baud.  Call  for  price 

ESC-200  PR  EDITOR  is  a  small  micro- 
processor with  ROM  firmware.  RAM 
and  B  RS232  asynchronous  serial 
input.'output  ports.  The  PREDITOR 
is  available  in  either  stand-alone,  self- 


contained,  or  rack-mounted  models. 
The  PREDITOR  can  be  programmed 
by  firmware  to  function  as  a  prompter 
and  editor  in  a  distributed  processing 
network,  transforming  4  dumb 
asynchronous  terminals  into  4  intel- 
ligent terminals  communicating  with 
4  computer  asynchronous  input/ 
output  ports.  Call  for  price 

ESC-861 M  The  DATA  CONCENTRA- 
TOR accepts  data  from  a  multitude  of 
inputs— printers,  CRTs,  parallel 
ports,  status  lines,  etc.— then  trans- 
mits the  composite  (multiplexed) 
data  stream  down  a  high  speed 
synchronous  serial  line  to  a  remote 
DATA  CONCENTRATOR.  The  re- 
mote DATA  CONCENTRATOR 
separates  (demuxes)  the  composite 
data  into  its  original  form  to  be  trans- 
mitted to  the  computer  ports. 
Allernately,  multiple  computer  port 
data  is  multiplexed,  transmitted 
down  the  high  speed  synchronous 
serial  line,  demuxed.  and  finally  dis- 
patched to  the  individual 
terminals.  850.00 


Order  TOLL  FREE  1+800-527-3135 

10  AM  to  4  PM  CUT  Monday  through  Friday 

Texas  residents  call  1+214-661-1370 

VISA,  MASTER  CHARGE,  MONEY  ORDERS,  AND  C.O.D.  "Certified  Check"  accepted. 

Unto  in  stock  shipped  within  24  hours,  F.O.B.  Dallas,  Texas. 

All  equipment  shipped  with  manufacturer's  warranty. 

Residents  of  Texas,  Louisiana,  Oklahoma  City  and  Tulsa,  Oklahoma  must  add  applicable  taxes. 
Be  sure  to  write  to  the  address  at  the  top  of  this  ad  for  more  information.  Dealer  inquiries  welcome. 
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information,  and  complete 
descriptions. 

In  addition,  the  Blue  Book 
has  a  Resource  Section  that  Hsts 
reference  manuals,  publications, 
newsletters,  Apple  user  groups, 
clubs,  time  sharing  systems,  and 
more. 

The  suggested  retail  price  of 
the  new  2nd  edition  Apple  Blue 
Book  is  $24.95  and  is  available 
from  most  computer  shops, 
bookstores,  or  direct  from: 

WIDL  Video 
5245  W.  Diversey 
Chicago,  IL  60639 
(312)622-9606 

Scott  Adams' 
Graphic  Adventure 
Series 

Scott  Adams'  Adventure  series  is 
being  released  with  high- 
resolution  graphics  for  the  Apple 
II,  adding  a  new  dimension  to 
the  game.  The  graphics  are 
compressed,  and  drawn  using  a 
special  palette  of  over  100  colors. 
In  addition,  the  new  programs 
support  the  Votrax  Type  'N  Talk 
voice  synthesizer,  giving  a  full- 
color  Adventure  that  talks. 

Adventureland,  the  first 
adventure  in  the  series,  is  avail- 
able now.  You  will  wander 
through  an  enchanged  world 
trying  to  recover  1 3  lost  treasures, 
encountering  wild  animals,  magi- 
cal beings,  and  many  other  perils 
and  puzzles.  It  retails  for  $29.95. 

Adventure  International 
Dept.  G,  Box  3435 
Longwood,  FL  32750 

Daisy  Wheel  Printer 
From  Transtor 

The  new  Transtar  140  daisy 
wheel  printer  combines  40  cps 
(38  Shannon)  letter  quality  per- 
formance and  reUabihty  with  a 
list  price  of  $1695.  The  new 
serial  printer,  built  to  specifica- 
tion by  one  of  Japan's  largest 


printer  manufacturers,  is  Diablo 
code  compatible  for  plug-and-go 
use  with  Magic  Wand  and 
Wordstar.  Ribbons  and 
printwheels  are  also  industry 
standard.  Transtar  offers  a  6- 
month  end-user  warranty.  Trans- 
tar's  low  profile  package  is  only  6 
inches  high,  and  shipping  weight 
is  under  50  pounds  for  UPS 


delivery.  The  Transtar  140  printer 
is  available  now  from; 

Micro  Distributors 
11794  Parklawn  Drive 
Rockville,  MD  20852 
(800-638-6621) 

Sigma  Distributirig 
2110-1 1 6th  Avenue  N.E. 
Bellevue,  WA 
(800-426-1412) 
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Professionai 
Software  Releases 
Two  iVIore  WordPro 
Paclcages 

WordPro  5  Plus  transforms  your 
Commodore  8096  computer  into 


an  easy  to  use,  commercial  level 
word  processing  system.  It  creates 
a  system  with  separate  text  areas 
to  make  word  processing  easier. 
Multi-user  capability  {up  to  8 
workstations)  is  available  via  the 
addition  of  a  multi-user  interface 
device.  It  operates  with  many 
business  oriented  programs 


^oc 


dPr°" 


ptUS 


P^*.*^'**-^ 


SOFTWARE  STREET 

PRESENTS 


ATARI  24  K  DISC  ONLY  $34.95 


BY 


BILL     BO&ENREIF 


800  Computer  16K S689.00 

410  Recorder $79.00 

850  Intf.  Mod    .5159.00 

830  Modem    $1 49.00 

Special  Software  Packages 

The  Entertainer    $64.00 

Star  Raiders,  Missile  Command, 
and  Joysticks. 

The  Programmer   $54.00 

Basic  Programming  language, 
Self  teaching  guide  to  Basic 
and  Basic  reference  manual 

The  Educator $1 15.00 

410  Recorder,  Basic  programming 
language,  and  States  and  Capitals. 


TOP  SELLING  PROGRAMS 

Missile  Command S33.96 

Asteroids S33.96 

Invitation  to  Prog.  2   SI  6.96 

Invitation  to  Prog.  3  SI  6.96 

Assembler/Editor    S48.96 

Jaw  Breaker S25.95 

Cranston  Manor S24.95 

Dodge  Racer   S19.95 

Star  Raiders $39.96 

Sammy  the  Sea  Serpent $14.95 

Krazy  Shootout $35.95 

Space  Invaders    $35.95 


Call     or     write     for     your 
FREE  catalog. 

DEALERS  INQUIRIES  WELCOME 


810  Disk  Drive $429.00 

Prices  su  bject  to  ch  ange 

THE  ABOVE  PRICES  ABE  FOR  PRE-PAID  ORDERS. 


Software  Street 
3392  Clipper  Dr. 
Chino,CA91710 
(714)591-3061 


We  also  feature  tremendous  savings  from: 
Atari 

Atari  Program  Exchange 
Adventure  International 
Crystal 
P.D.I. 
LJ.K. 
Dynacomp 
Quality  Software 
Avalon  Hill 
Epyx 

Computer  Consultants 
Synapse 
Datasoft 
United  Software 
On-line 
O.S.S. 
Software  Street 


Software  Street  is  your  mail  order  ATARI 

discount  center. 

Shipping  costs: 

Software  -  minimum  $2.00 

Hardware  -  prices  will  vary  (please  call) 


A 

ATARI^ 


ATARI  IS  A  REGISTERED  TRADEMARK 
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including  DataPlus,  Professional 
Software's  new  Information 
Management  program.  WordPro 
5  Plus  is  designed  for  use  on 
Commodore's  8032  computer 
with  Commodore's  64K  Memory 
Expansion  Board  installed.  Any 
CBM  Disk  Drive  may  be  used  for 
document  storage  and  any  prop- 
erly interfaced  ASCII  letter 
quality  or  dot  matrix  printer  may 
be  used. 

WordPro  5  Plus  will  be  avail- 
able from  Professional  Software 
dealers  beginning  in  January 
1982  and  will  retail  for  approxi- 
mately $450.00. 

WordPro  2  Plus  is  compatible 
with  almost  any  CBM  computer 
available.  It  requires  a  minimum 
of  16K  and  is  sold  complete  with 
both  cassette  and  diskette  versions 
and  is  fully  compatible  with  most 
CBM  computers.  WordPro  2 
Plus  will  also  operate  on  all  Com- 
modore disk  drives.  A  wide  range 
of  popular  dot  matrix  and  letter 
quality  printers  are  supported 
directly  from  the  program. 

WordPro  2  Plus  will  be  avail- 
able from  Professional  Software's 
dealers  beginning  in  the  first 
quarter  of  1982,  and  will  sell 
for  $199.95. 

Professional  Software,  Inc. 
166  Crescent  Road 
Needham,  MA  02194 
(617)444-5224 

Universal  Data 
Systems  Offers 
Two  New  Modems 

Universal  Data  Systems,  Inc.,  a 
data  communications  manufac- 
turer has  announced  a  full- 
featured,  Bell-compatible  212A 
modem  which  will  be  priced 
below  present  market  for  com- 
parable devices. 

At$695theUDS212A 
offers  a  saving  to  data  com- 
municators utilizing  full-duplex 
300  and  1200  bps  channels  in  the 
same  system.  The  device  is  FCC 
certified  for  direct  connection  to 


the  dial-up  telephone  network 
and  is  fully  compatible  with 
2I2As  offered  by  Bell  and  other 
modem  suppliers. 


The  company  has  also  an- 
nounced the  addition  of  the 
Model  212  LP  to  their  family  of 
modems.  Powered  from  the 
telephone  line,  this  manual  an- 
swer unit  requires  no  external 
AC  power,  but  offers  lull  duplex 
1200  only  bps  asynchronous 
operation.  The  212  LP  is  FCC 
certified  for  direct  connection  to 
the  dial-up  network,  and  is  com- 
patible with  the  high  speed  1200 
bps  asynchronous  channel  of  the 
Western  Electric  212A.  Packaged 
in  a  low  profile  housing,  the  unit 
is  designed  for  desk  top  applica- 
tions. It  is  being  offered  at 
$495.00  in  single  quantities. 

Detailed  technical  specifica- 
tions and  quantity  pricing  may  be 
obtained  by  contacting: 

Universal  Data  Systems, 
5000  Bradford  Drive 
HunUvilk,  AL  35805-9990 
(205)837-8100 

Hayden  Announces 
Computer  Literacy 
Paclcage 

I  Speak  BASIC  is  a  machine 
specific  computer  literacy  course 
that  introduces  students  to 


BASIC  programming.  The 
course  provides  student  instruc- 
tion in  the  BASIC  language  for 
the  Apple,  TRS-80  and  PET  and 
includes  a  Teacher's  Manual, 
Student  Text,  and  Exam  Set  for 
each  machine. 

Written  by  Aubrey  Jones,  I 
Speak  BASIC  is  designed  for 
teachers  regardless  of  their 
knowledge  of  microcomputers 
and  their  programming  skill. 

The  core  of  the  course  is  the 
Student  Text  that  features 
learning  objectives,  definitions 
and  examples  of  key  terms  and 
BASIC  concepts  in  class  pro- 
gramming exercises,  practices, 
and  assignments.  Each  version 
includes  chapters  explaining  the 
parts  and  operation  of  the  micro- 
computer. Chapters  cover  BASIC 
programming  topics  such  as 
mathematical  operations,  scien- 
tific notations,  conditional  and 
unconditional  branching,  input 
statements,  loops,  reading  data, 
video  display  graphics,  arrays 
and  subroutines. 

The  Teacher's  Manual  pro- 
vides techniques  for  presenting 
the  material  and  emphasizing 
particular  concepts,  annotations 
to  aid  in  lesson  planning,  sugges- 
tions for  implementing  the  course 
and  answers  to  all  practice 
exams. 

The  Exam  Set  contains  12 
quizzes  on  spirit  duplicating 
masters  to  check  student  under- 
standing and  reinforce  learning. 
The  quizzes  can  be  easily  repro- 
duced for  class  use.  A  classroom 
set  of  I  Speak  BASIC  contains 
one  Teacher's  Manual,  20  Stu- 
dent Texts  and  one  Exam  Set. 

Prices  for  all  three  machines 


are: 


Student  Text  $  7.43 

Teacher's  Manual     16.20 
Exam  Set  12.50 

Classroom  Set         156.25 

Hayden  Book  Company,  Inc. 
50  Essex  Street 
Rochelle  Park,  NJ  07662 
Toll  Free  (800)63 1  -0856 
In  NJ  (201)843-0550 
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SHOW  SPECTACULAR 


8032-32K  80  COL  CRT 


REG  SI  495 


$1065 


64K  ADD-ON  MEMORY 


REG  $500 


$395 


9000  134K  SUPER  PET 


REG  S1995 


$1795 


4032  32K  40  COL  CRT 


REG  $1295 


$965 


4016  16K  40  COL  CRT 


REG  S995 


$765 


8050-DUAL  DISK  950K 


REG  SI 795 


$1295 


4040-DUAL  DISK  343K 


REG  $1295 


$995 


2031-SINGLE  DISK  170K 


REG  S695 


$525 


C2N-CASSETTE  DRIVE 


REG  S75 


$65 


4022-80  COL  PRINTER 


REG  S795 


$595 


8023P-136  COL  PRINTER 

REGS995         gQ^^ 


8300P-40CPS  LTR  QLTY 


REG  S2250 


$1995 


8024-MANNESMAN  TALLEY 


REG  $1995 


$1595 


8024L-LETTER  TALLEY 


REG  S2495 


$1995 


25CPS-STARWRITER 


REG  S1895 


$1445 


CBM-IEEE  MODEM 


REG  $279 


$229 


VOICE  SYNTHESIZER 


REG  $395 


$329 


PET  TO  IEEE  CABLE 

REG  $39,95 

$34 

IEEE  TO  IEEE  CABLE 

REG  $49.95 

$39 

VIC  20 

REG  S299 

$265 

VIC  1540  DISK  170K 

REG  S599 

$499 

VIC  1515  30CPS  PRINTER 

REG  S395 

$349 

VIC  1011  RS  232  INTER 

REG  $49.95 

$39 

VIC  1112  IEEE  INTER 

MATOR  SHARK 
HARD  DISK  DRIVE 


REG  S99.95 


$79 

special  pricing  on  Atari,  Apple,  Digilog,  Epson,  Hayes  Modem, 


'Winchester  Disk 

'Commodore  DOS  2.5 

*24  Megabyte 

$6475 

Strobe  100  Plotter 

*PET  Interface 

'Software  Pack 

$975 

SCHOOL  SPECIALS 

3  for  2  Pricing 

CALL  US! 

^■i  20%  Off  on  Software 

Pn'ntwheels 


PHILADELPHIA  COMPUTER  DISCOUNT© 

P.O.  Box  170   St.  Davids,  PA   19087   (215)687-8540 

MAIL  ORDER  PHONE  1-800-345-1289 


PREPAID  ORDERS  SHIPPED  FREE 

VISA  &  MASTERCARD  ADD  3% 

COD  ■  UPS 

PA  RESIDENTS  ADD  6%  SALES  TAX 


H1181C 
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VidCom,  Inc. 
Announces  New 
Product 

VidCom,  Inc.  has  developed  a 
device  which  plugs  into  the  mem- 
ory channel  of  a  Personal  Com- 
puter such  as  the  Atari  800, 
Apple  II,  PET  and  others,  making 
possible  the  interaction  of  re- 
corded video  taped  programs. 

The  VidCom  System  consists 
of  a  Vidram  board,  a  VTR  with 
connecting  cable  to  the  computer 
Vidram  board,  a  personal  com- 
puter with  an  audio  program 
recorder,  a  color  TV,  and  a  com- 
puter program  to  interact  with 
the  VTR. 

The  price  for  the  Vidram 
board  is  $3.95;  for  the  VCR 
modification,  $195.00.  An  Atari 
800,  48K,  or  an  Apple  II,  48K 
with  an  audio  cassette  recorder, 
including  the  Vidram  Board,  a 
VTR  such  as  a  PANASONIC 
modified  with  wiring  and  cable 
to  connect  to  the  computer  Vid- 
ram board  would  be  $3,595.00. 

VidCom,  Inc.  will  prepare 
the  program  instructions  for  the 
computer  with  direct  or  multiple- 
choice  questions  to  be  asked  the 
student  from  the  video  taped 
materials  supplied  by  customer  at 
the  average  price  of  $5.00  per 
minute  running  time,  or  from 
video  taped  materials  supplied  by 
us  at  the  average  price  of  $10.00 
per  minute. 

VidCom,  Inc. 
1234  Watchmig  Ave. 
Piainfield,  NJ  07060 
(201)  754-2377 

Personal 
Information 
Terminols 
introduced  By 
Tymshare 

A  new  line  of  quiet,  compact, 
personal  information  terminals, 


with  prices  starting  at  under 
$500,  is  being  introduced  by 
Tymshare,  Inc.  Called  Scanset, 
the  terminals  are  designed  spe- 
cifically for  one-button  informa- 
tion access  by  non-computer  pro- 
fessionals. 

The  Model  410,  with  auto- 
matic computer  log-in,  sells  for 
$495.  The  Model  415,  with  built- 
in  modem,  automatic  telephone 
dialer,  and  automatic  computer 
log-in,  is  priced  at  $649. 

The  Scanset  units  have  the 
same  basic  abilities  to  communi- 
cate with  computers  as  larger, 
more  expensive  terminals.  Yet 
they  only  take  about  one  square 
foot  of  space,  and  are  small 
enough  to  fit  inconspicuously  on 
a  desk  top.  Built  for  flexibility 
and  ease  of  use,  the  terminals 
feature  user  programmable 
funcdon  keys,  a  9-inch  diagonal 
screen  with  24  hnes  of  text  and 
40  or  80  character  line  lengths, 
and  limited  graphics  capability. 

Both  Scansets  have  six  multi- 
function keys  which  can  be  prog- 
rammed easily,  either  by  the  user 
from  the  keyboard,  or  remotely 
from  the  computer.  Up  to  12 
user-defined  tasks  can  be  as- 
signed to  the  programmable 
keys,  giving  the  user  easy  access 
to  host  computers  or  frequently 
used  data  bases.  They  can  also  be 
programmed  to  handle  other 
repetitive  jobs. 

The  autodialer  feature  of 
the  Model  415  can  dial  up  to  36 
phone  numbers  stored  in  the 
terminal's  memory,  automatically 
connecting  the  terminal  to  com- 
puters or  data  bases.  The  first 
four  numbers  can  also  be  used 
for  automatic  computer  log-in. 
In  addition,  this  feature  can  also 
be  used  as  an  autodialer  for  a 
regular  telephone.  A  directory  of 
all  numbers,  with  descriptions,  is 
stored  in  the  terminal  and  is 
available  on-screen  at  the  press 
of  a  key. 

The  user  can  view  a  full  24 
lines  of  text  at  one  time,  with  a 
choice  of  either  40  or  80  character 


line  lengths.  Automatic  scrolling 
takes  place  after  the  24th  line  of 
text  is  filled.  A  25th  line  appears 
at  the  bottom  of  the  screen,  im- 
mediately above  the  function 
keys,  and  displays  easy-to-read 
labels  for  the  programmable 
keys. 

The  P4  phosphor  screen 
features  a  flicker-free  display. 
The  integral  keyboard  includes  a 
69-key  standard  layout,  including 
four  cursor  control  keys  for  up, 
down,  left,  and  right  movement 
of  the  cursor. 


Limited  graphics  capability, 
including  forms  and  simple  line 
or  bar  graphs,  is  also  included.  A 
printer  or  other  device  can  be 
connected  easily  to  the  Scanset 
through  an  intelligent  peripheral 
port.  This  allows  a  printer  to 
print  out  information  either 
directly  as  it  is  received  through 
the  terminal  from  a  computer,  or 
as  it  appears  on  the  terminal 
screen.  A  buffer  management 
system  prevents  loss  of  data. 

TYMSHARE 
20705  Valley  Green  Dr. 
Cupertino,  CA  95014 
(408)446-6000 

New  Prodwl  releases  are  selected  from 
stdnnis.'iions  for  reasons  of  timeliness, 
available  space,  and  general  interest  to 
our  readers.  We  regret  that  we  are  unable 
to  select  all  neiv  product  submissions  for 
publication .  Readers  slundd  be  aware 
that  we  present  here  some  edited  version 
of  material  submilied  by  vendors  and  are 
unable  to  vouch  for  its  accuracy  at  time 
of  publication.  © 


Lyco  Computer  Marketing  &  Consultants 

We  Specialize  in  Quality,  Knowledge,  Service,  and  Microcomputers 

717-435-5197 


ATARI 

^p  A  Wgrnet  Commun(catKxis  Company 
c  mm   AiARi  INC 


M  AY  *^*'"  800  1 BK  $675.00 

IVIini  ^y^ui  400  igK $329.00 

SPECIALS    ATARI  825  PRINTER   $585.00 

32K  MEMORY  BOARDS $149.00 

16K  MEMORY  BOARDS $75.00 

for  ATARI  400  S  800  with  1  year  warranty!! 


CX4101 

CX4106 

CX4117 

CX8126 

CXL4002 

CX405 

CX4018 

CXL4003 

CXL4015 


CX4112 

CX4114 

CX4108 

CX4102 

CX4121 

CX4123 

CX4119 

CX4125 

CXL4007 

CX4110 

CX4103 


CX404 
CX406 


CX30 

CX40 
CX853 


PROGRAMMING  SOFTWARE 

INVITATION  TO  PROG  1  ....  $  21.00 
INVITATION  TO  PROG  2  ....  S  24.00 
INVITATION  TO  PROG  3  . . . .  S   24.00 

MICROSOFT  BASIC   S   69.00 

ATARI  BASIC  CART $   45.00 

PILOT  EDUCATOR $109.00 

PILOT  HOME  S   65.00 

ASSEMBLER  EDITOR   $  45,00 

TELELINK   $   24.00 

EDUCATIONAL  SOFTWARE 

STATES  &  CAPITALS    S    12.00 

EUROPEAN  COUNTRIES  ...  $   13.00 

HANGMAN    S   13.00 

KINGDOM  $   13.00 

ENERGY  CZAR  S    13.00 

SCRAM  S    19.00 

FRENCH S   45.00 

SPANISH  $   45.00 

MUSIC  COMPOSER  $   45.00 

TOUCH  TYPING   S   19,00 

STATISTICS    S    19.00 

WORD  PROCESSOR   $129.00 

PERSONAL  FINANCE    $   62.00 

TECHN ICAL  USERS  NOTES...  S  25.00 


ACCESSORIES 


PADDLES    $   18.00 

JOYSTICKS $    18.00 

16  K  RAM    S   85.00 


ATARI     HARDWARE 


810  DISKDRIVE   S455.00 

410  CASSETTE  RECORDER   ....  S   75,00 

850  INTERFACE    $164,00 

830  PHONE  MODEM    $1  59.00 

825  PRINTER S585.00 

ATARI  PACKAGES 

CX4BT  ENTERTAINER J  B5.00 

CX4B2  EDUCATDH (I  ZS.OD 

CX483  PBOGRAMMER $  55.00 

(1X484  COMMUNICATOR S325.00 


ENTERTAINMENT  SOFTWARE 


CXL4012  MISSILE  COMMAND   S   35.00 

CXL401 3  ASTEROIDS    S   35.00 

CXL401 1  STAR  RAIDERS S  37.00 

CXL4006  SUPER  BREAKOUT $   35.00 

CXL4009  CHESS   $   35.00 

CXL4004  BASKETBALL $   30.00 

CXL4005  VIDEO  EASEL   $   30,00 

CX401  5  BLACKJACK S   1  3.00 

CX4107  BIORHYTHM    $    1 3.OO 

CX4111  SPACE  INVADERS  CASS  ...  $    17.00 

CXL4008  SPACE  INVADERS  ROM  ....  $   35.00 


WE  CARRY  MANY  OTHER  LINES  OF 

MICROCOMPUTERS  YOU  CAN 

CALL  FOR  PRICES  ON: 


At  Lyco  Computers  we  offer  our  expert  services  to  help  customers  make  their  first  computer  purchase, 
schools  establish  a  computer  program,  or  evaluate  multiterminal  systems. 


to  help  evaluate  your  needs  or 

if  you  wish  to  make  a  purchase 

CALLUS     AT      717-435-5197 

LYCO  COMPUTERS 

P.O.  BOX  10 
COGAN  STATION,  PA  17728 


IN   STOCK  ORDERS 

SHIPPED  SAME  DAY 

WE  PAY  FREIGHT  ON  PRE-PAID  ORDERS 

NO  EXTRA  CHARGE 

ON  C.O.D.  ORDERS 
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CAPUTE!: 

Corrections  And 
Amplifications 


1.  "Renumbering  An  Appended  Routine  Only," 
COMPUTE!,  January,  1982,  #20,  pg.  144:  the  direct 
BASIC  command  in  column  one  should  read  AD  = 
{PEEK(42)  +  PEEK(43)*256)-2:  AH%  =  AD/256 


through  100,  substitue  an  "E"  for  the  "@"  in  fine 
920  and  subsdtute  a  "K"  for  the  "#"  in  line  980. 
There  will  be  no  little  ships  now,  but  the  program 
will  run. 

If  you  are  receiving  an  OUT  OF  MEMORY 
error  message,  it  is  probably  due  to  lines  30-100. 
Once  the  program  has  been  RUN,  these  lines  set 
aside  memory  that  cannot  be  touched.  So,  if  you 
make  a  typo  and  try  to  rerun  the  program,  you  will 
run  otit  of  memory.  The  following  procedure  will 
let  you  make  corrections: 

1 .  Make  the  correction.    1 .  SAVE  the  pro- 
gram.  3.  Turn  the  VIC  off,  then  back  on. 
4.  LOAD  the  corrected  program.  5.  RUN.  @ 


2."Starfight3,"  COMPUTl!,  March,  1982,  #22,  pg. 
112:  [These  changes  and  hints  were  sent  in  by  the  author.] 
Change  line  590  to  IF  T  >  0  AND  KC  >  0  THEN 
360.  Under  item  five  of  the  program  directions: 
a.  120  should  be  180,  b.  TIS  should  read  TlS,  450 
is  410,  545  is  500,  and  1530  is  1300. 

This  program  was  written  before  any  memory 
expansions  were  available.  To  use  StarfightS  on  a 
VIC  with  expanded  memory,  delete  lines  30 


TOLL  FREE 

Subscription 

Order  Line 

800-345-8112 

In  PA  800-662-2444 


".V-^ 


ATAW  SPECIAL  PACKAGE 

800  COMPUTER.  WITH  DISK  DRIVE  S  1,1 19.00 


ATARI  SOFTWARE 

Invit.  ro  progromg.  2  24.95 

invir.  ro  progromg.O  24.95 

Microsofr  Basic  74.95 

Pilor  64,95 

Personol  Finance  59.95 

Atori  Word  Prcxessor  1 19.95 

Missile  Command  34.95 

Asrerolds  34.95 

Governs  of  Mors  3 1 .93 

UK  Lerrer  Perfea  "'I'^'St 

UK  Moilmerge/Uriliry  24.95 

UK  DofQ  Peifec  79.95 

OS/A+  69.00 

Basic  A+  69.00 

Synopse  Riemgr.  800  79.95 

Synopse  Dish  Mgr.  24.95 

Wiz  b  Princess  26.95 
The  Nexr  Srep 


Sofrpom  Advenrure 
Crush,  Crumble,  Chomp 
(Rescue  or  r\igel 
Compu-Morh/Decimols 
Compu-Morh/Frocrions 
Compu-r'.eod  3.0 
LISP  2.0 
Texf  Wizard 
AliDobQ  &  40  Thieves 
Q5  Forth 
March  Pocers 
Pathfinder 
Ghosr  Hunter 
16KRAM 
32K[V\M 
COMPUTERS 
Aires  8000-2 
Nonhstor  Advontoge 


24.95 
25.95 
25.95 
31.95 
31.95 
24.95 

119.95 
79.95 
25.95 
69.00 
25.95 
29.95 
26,95 
69,95 

139,95 

2895.00 

CQli 

2149.00 


PRINTERS 

Epson  MX-50 
Okidoro  62-A 
NEC  8023A 
Diablo  630 
NEC  3510 

MODEMS 

Hoyes  Micromodem  II 
Hayes  Smarrmodem 
Novation  DCAT 
MONITORS 

NEC  12"  Green 
NEC  13"  Color 
Zenirh  12"  Green 

MEDIA 

Vertwtim 
Dyson 


459,00 

449,00 

489,00 

2195.00 

1795.00 

269.00 
229.00 
159.00 

159.00 
329,00 
119,00 

25,00/box 
37.00/box 


THE  PURCHASING  SERVICE  FOB  HOME  &  BUSINESS  COMPUTERS 

1247  LINCOLN  BLVD,  F    DepI- I  .  SANTA  MONICA,  CA,  90401    (213)451-8089 


Otmxfs  ^mwmiSWf^mSI&Sm  \s  bocked  by  - 

doy  guoronree,  ALL  PRODUCTS  DISCOUNTED  UP  TO  30%. 
COM>MVE  PRICES  &  KNOWLEDGE.  No  minimun  orders.  Please 

odd  3%  for  shipping,  handling  &  insurance,  Shcjwroom  by 
appt,  only  Monday  ro  Fridoy  9:30-5:30.(pRia5  subjeqto  change) 


4he»^^itfli^ 


EXTRA  SPECIAL  SPECIALS 

K-razv  Shootout  Retail  $49.95  Now  $37.50      Raster  Blaster 


K-BYTE  breaks  Into  the  market  with  this  innovative 
game.  ROIM  cartridge  16K. 

Pathfinder  Retail  $39.95  Now  $25.95 

Blast  your  way  through  the  tmaze  filled  with  nuclear 
waste  and  radioactive  monsters  in  this  never  before 
j-eleased  game  by  Gebelii  Software. 


Retail  $29.95  Now  $22.50 
By  Bill  Budge.  Detailed  simulation  of  pinball,  with  full-color 
hi-res  graphics,  animation,  and  sound  effects. 

Apple  Panic  Retail  $29.95  Now  $22.50 

One  of  Apple's  most  exciting  games  is  now  available  for 
your  Atari. 


^ 


Now 

$27.95       ^ 
26.50  ^ 
24.00 

15.95 
23.95 

31.95 
31.95 


.^ 


GAMES  Retail 

Mouskattack  D  32K  $34.95 

Star  Blazer D  31.95 

Empire  of  the  Ovcrmind  C  40K  30  00 

The  Datestones 

of  Ryn  CD  32K*  19.95 

Rescue  at  Rigel CD  16K*  29.95 

Temple  of 

Apshai  Dujonquest  ..CD  32K*  39.95 

Star  Warrior CD  32K*  39.95 

Crush,  Crumble 

&  Chomp C/D  32K*  29.95  23,95 

Invasion  Orion CD  32K*  24  95  19.95 

Track  Attack D  29.95  23.95 

Computer  Acquire  ...  C  32K  20  00  16.00 

Lords  of  Karma   C  40K  20.00  16.00 

Reversi C    8K  19.95  15.95 

Deflection C    8K  14.95  11.95 

Sunday  Golf C  16K  14.95  11.95 

Adventure  Series C  24K  19.95  15.95 

Mountain  Shoot C  16K  14.95  11.95 

Galactic  Trader C  32K  19  95  15.95 

Poker  Solitaire C     8K  14  95  11.95 

Galactic  Empire C  32K  19  95  15.95 

Star  Trek  3.5 C  32K  19.95  15.95 

Gomoku C    8K  19.95  15.95 

Ricochet C  16K*  19.95  15.95 

David's  Midnisht  Magic  D  34  95  27.95 

Stone  of  Sisyphus D  40K  34.95  27.95 

All  Baba D  32K  32.95  26.50 

The  follovving  require  joystick  controllers 

Angle  Worm C    8K  14.95  11.95 

Lunar  Lander C  24K  14.95  11.95 

Stocks  and  Bonds D  40K*  25.00  20.00 

Cypher  Bowl  C/D  16K  49,95  39.95 

Kayos C/D    8K  34.95  27.95 

Ghost  Hunter C  16K  29.95  23.95 

Pool  1.5 D  16K  34.95  27.95 

Ghosthunter D  16K  34.95  27,95 

Jaw  Breaker D  16K  29.95  23.95 

Andromeda  2 D  24K  34.95 

29.95 


MISCELLANEOUS  Retail  Now 


C 


^^^ 


— --  <^ 
27.95  r^^ 

23.95  -^ 


Visicalc**  D  32K  $250.00    $189.00' 

A  number  one  best  seller  by  Apple®  now  available 
for  your  Atari. 


r 


.  .  .  D  16K 

...  D  16K 
.  . .  D  32K 
Text  Wizard** D  32K 


Letter  Perfect** 
LJK  Utility 
Mail/Merge**  .  . . 
Data  Perfect** . . 


149.95      119.95 


Datasm-65**  . . . 
Edit  6502***  . 
The  Next  Step* 


D  48K 
R  24K 
D  32K 


29.95 
99,95 
99.95 
149.95 
199.95 
39.95 


22.50 
79.95 
79.95 
119.95 
160.00 
31.95 


:^ 


Match  Racer D  16K 

COD  and  Chargecard  orders  may  call 

(916)  989-3174.  Subject  to  stock  on  hand. 

Prices  subject  to  change.  ^pp^g  uSERS  CHECK  OUR  CATALOG 


The  following  require  joystick  controllers 
Character 

Generator*** D  24K*  19,95        15.95 

Lisp  2.0*** D  48K  149.95      1 19.95 

(C)  Cassette  Tape  (D)  Diskette  {R)  ROM  Cartridge 
*Requires  Atari  Basic  ***No  printer  option 

**Pr!nter  optional 

We  carry  complete  lines  from  the  followina 

companies: 

AVALON  HILL  GAfvlE  COMPANY  .  COMPUTER  MAGIC, 

LTD.  •  DATASOFT  .  EDU-WARE  •  GEBELLl  • 

INNOVATIVE  DESIGN  •  KBYTE  •  LJK  .  ON-LINE 

SYSTEMS  .  QUALITY  SOFTWARE  •  SPECTRUM 

COMPUTERS  .  STRATEGIC  SIMULATIONS  • 

SYNERGISTIC  •  UNITED  SOFTWARE  OF  AMERICA  • 

VERSA  COMPUTING  •  VOYAGER  SOFTWARE  • 

ADVENTURE  INTERNATIONAL  •  ARCADE  PLUS  • 

ARTSCI  •  AUTOMATED  SIMULATIONS  •  ATARI 

Catalog  free  with  any  order  or  send  $2 
postage  and  handling  to 

THE  SOFTWARE 

CONNECTION 

5133  Vista  Del  Oro  Way 

Fair  Oaks,  CA  95628 

MAIL  ORDERS:  For  fast  delivery,  send 
certified  check,  tnoney  orders  or  Visa  or 
MasterCard  number  and  expiration  date,  for 
total  purchase  price  plus  1%  or  $2  minimuin 
for  postage  and  handling.  Add  $5  for  ship- 
ments outside  the  continental  U.S. 
California  residents  add  6%  sales  tax. 


TOO 
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COMPUTEI's  Listing  Conventions 


Many  of  the  programs  which  are  listed  in  COMPUTE!  use 
special  kevs  (cursor  control  kevs.  color  keys,  etc.)  To  make  it 
easy  to  tell  exactly  what  should  be  typed  in  when  copving  a 
program  into  the  computer,  we  have  established  the  following 
listing  conventions. 

For  The  Atari 

.-\11  the  editing  and  cursor  (onirol  characters  are  spelled  out 
and  surrounded  by  bracket.s  in  the  program  listings;  (C^I-EARl 
for  "clear  screen."  Other  characters,  such  as  CTRL-T  (the 
"ball"  <haracter)  ivill  be  listed  as  the  "normal"  character,  but  it 
will  be  within  brackets:  [']'].  .-\  series  of  identical  control 
characters  will  !x-  indicated  bv  a  ntimlK'r  within  the  brackets: 
{ :iD()\VN}  means  type  ESC:  CiLR-SOR-DOWN  three  times: 
(  12  R}  would  mean  type  C;  TRl.-R  twelve  times.  Remember  to 
press  the  ESC  (escape)  key  before  each  cursor  control  key.  If 
vou  should  see  {  ESC'.}  itself  in  a  program  listing,  vou  would 
press  E,S(;  iwire. 

Two  of  the  control  characters,  {  =  I  and  { -1 ,  should  be 
shifted.  Anv  reverse  fiekl  text  will  be  enclosed  within  vertical 
lines.  (In  other  words,  any  time  you  see  a  \ertical  line  within  a 
program  listing  in  COMPUTE!,  press  the  .Atari  logo  key  iA).) 
Atari  Conventions 

<:CLEAR>=  SHIFT-<  (Clear  Screen) 

CUP}=  CTRL-iTiinus  (Cxrsor  Up) 

CDOm>=  CTRL-e<^ual5  (Cirsor  Down) 

£LEFT}=  CTRL-plus  (.(Xrsor  le^^t) 

■CRI01T5=  CTRL-asterisk  (CXrsor-  risWt) 

{BACK  S}=  BACK  S  (Back  spaca) 

<DELETD=  CTRL-DELETE  (Delete  d^racter) 

{DEL  LINE>=  SHIFT-DELETE  (Delete  Line) 
{IHSERT>=  CTRL-INSERT  (Insert  d^aracter) 

CINS  LINE>=  SHIFT-INSERT  (Insert  Utie) 
<ESC>=  ESC  (ESCape  kea  pressed  twice) 
aAe>=  TAB  <Tab  kea) 
CCLR  TftB>=  CTRL-Tfie  (Clear  Ub  sett  ire) 
{SET  Tfe>=  SHin-Tfie  (Set  tab  stop) 
{BELD=  CTRL-2  (Rir^s  buzzer) 

For  PET/CBM/VIC 

Cenerallv.  anv  PE  I7(!fiM/\'IC:  prcjgram  listings  will  coniain 
bracketed  words  which  spell  out  any  special  characters: 
I  DOWN)  would  mean  to  press  the  cursor-down  key; 
(31>C>W\}  would  mean  to  press  the  cursor-down  key  three 
limes. 

To  indicate  tliai  a  kev  shtnild  be  vAi/i'crf(hold  down  the 
SHlf-'f  kc-y  while  pressing  the  other  key),  the  kev  would  be 
tinderlined  in  our  listing,  for  example,  S  would  rtiean  to  type 
the  S  kev  while  holding  the  shift  kev.  This  would  result  in  the 
"heart"  graphics  symbol  appearing  on  your  screen. 

Sometimes  in  a  program  listing,  especially  within  (]uoted 
text  when  a  line  runs  over  into  the  next  line,  it  is  diftlcuit  to 
tell  where  the  (Irsi  line  ends.  How  main  liiiies  should  you  type 
the  SP.ACE  bar?  In  our  convention,  when  a  line  breaks  in  this 
way,  the  -  symbol  shows  exactly  where  it  broke.  For  example: 

100    PRINT    "TO    START    THE   GAME       ' 

YOU    MAY    HIT    ANY    OF    THE    KEYS 

ON    YOUR    KEYBOARD." 
shows  that  the  program's  author  intended  for  vou  to  lype  two 
spaces  after  the  word  (iAMK. 

For  The  Apple 

Programs  listed  as  "Microsoft"  are  written  for  the  PE  T/CBM, 


Apple,  OSI,  etc.  .Mthough  the  programs  are  general  in  nature, 
vou  may  need  to  make  a  few  changes  for  them  to  run  correctly 
on  your  .Apple.  Microsoft  BASIC  programs  written  for  the 
PET/CBM  sometimes  contain  special  cursor  control  characters. 
The  following  table  shows  equivaletil  .\p]jle  words.  Notice 
that  these  Apple  conmiands  are  rjj(/.Wf/r  (|uotations  (and  even 
separate  irom  a  PRINT  statement).  PRINI"!  RVSjVOU 
WON"  becotTies  INVERSE:  PRIN  r"VC)L:  WON":NORMAL 

[C;LEAR1   (Clear  .Screen)  HOME 

[DOWN]  (Cursor  down) 
Apple  II  +:  Call -922 
POKE  37.PEEK(37)  +  (PEEK(37) <23) 

[UP]   (Cursor  up) 

POKE  37,PEEK(37)-(PEER(37)>0)) 

[LEFT]  (C:ursor  left)  PRINT  CHR$(8); 

[RIGHT]  (Cursor  right) 
PRINT  CHR$(21) 

[RVS]  (Inverse  video  on.  Turns  oil  automatically  altera 
carriage  return.  To  be  sale,  turn  off  inverse  video  alter 
the  |)rint  statement  with  NORM.AL  utiless  the  PRINT 
statement  ends  with  a  semitoton.) 

INVERSE 
[OFF]   (Inverse  video  off)  NORMAL 

Shifted  characters  can  represent  either  graphics  characters 
or  up]iercase  lelters.  If  within  text,  jusl  itse  the  non-shifted 
character,  otherwise  substitute  a  s]3ace.  Some  "genera li/.ed" 
programs  contain  a  POKE  such  as  POKE  59>I68, 14.  Omit 
these  from  the  program  when  typing  it  in.  One  fnia!  note:  vou 
will  probably  want  to  insert  a  question  mark  or  colon  within  an 
INPL' T  ])rompt,  PET/CBM  and  many  other  BASICs  autt)mat- 
icallv  print  a  (|uestion  mark: 

INPUT  "WHAT  IS  YOUR  NAME";N$ 

becomes 
INPUT  "WHAT  IS  YOUR  NAME?";N$ 


All  Commodore  Machines 

Clear  Screen    {CLEAR} 
HomcCursorlHOME} 
Cursor  Up        (UP) 
Cursor  Down  {  DOWN ) 
Cursor  Right  {RIGHT) 

VIC  Conventions 


Set  Color  To  Black 
Set  Color  To  While 
Set  Color  To  Red 
Set  Color  To  Cyan 
Set  Color  To  Purple 
Set  Color  To  Green 
Set  Color  To  Blue 
Set  Color  To  Yellow 
Function  One 


8032/Fat  40  Conventions 

Set  Window  Top  {SET  TOP) 
Set  Window  Bottom  {SET  BOT) 
Scroll  Up  {SCR    UP) 

Scroll  Down  {SCR   DOWN) 

InsertLine  {  INST    LINE) 

Delete  Line  {DEL    LINE} 


Cursor  Left  {LEFT! 

Insert  Character    {INST} 
Delete  Character    {DEL} 
Reverse  Field  On  {RVSl 
Reverse  Field  Off  {  OFF } 


{BLKl 

Function  Two 

tF2} 

{WHTl 

Function  Thre« 

{F3} 

{RED} 

Function  Four 

{F4} 

{CYN} 

Function  Five 

{F5} 

{PUR} 

Function  Six 

{F6) 

{GRN} 

Function  Seven 

{F7} 

{BLU} 

Function  Eight 

{F8) 

{YEL} 

Any  Non-implemented 

{Fl} 

Function 

{NIH} 

Erase  To  Beginning{  ERASE    BEG) 
Era.se  To  End  {ERASE    END) 

Toggle  Tab  {TGL    TAB) 

Tab  {TAB) 

Escape  Key  {ESC} 
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'All  About 


Only  $29 


Personal  Computers 

Newly  updiM  for  I9SZ  -  the  iDduary's  lirsl  unMnnt  oliiecllvi 
report  on  Ihe  16  rmsl  pofiultf  perstUHl  ampulers. 

Dalapfos  laiesi  Teport  —  All  /Umut  Persaul  Computirj  —  provides  valuable 
intormation  that  will  help  you  corapaie  and  evaluate  16  ol  the  most  popular  personal 
compulers  includina  Radio  Shacks  TRS-80  Model  III.  IheBM  Personal  Computer,  the 
Xeiox  820  Ihe  NEC  PC  8000.  and  the  Hew  lett-Packard  85  Oi/er  70  tact-lilled  paoes  in  a 
convenient  slandardiied  formal  let  you  easily  compare  data  on  models,  capabilities, 
configurations  and  applications,  popular  options,  warranties,  prices,  retail  avail- 
ability and  discounts  In  addition,  you'll  lind  detailed  characteristics  ol  each  ma|Or 
peripheral  and  SOflware  product  Ihe  vendor  provides  lor  his  system 

All  Unut  Ptnmjl  (iimiiutiirs  also  contains  extensrve  directorres  on  nearly  200 
software  vendors,  over  300  peripheral  efluipmeni  vendors.  34  system  vendors,  and  19 
periodicals  dedicated  to  users  ol  personal  computers 

The  repon  also  delrnes  personal  compulers,  tracks  th&r  development,  ilelarls  Iherr 
use:  outlrnes  therr  current  and  projected  markets,  and  even  takes  a  look  at  future 
trends 

H  you  are  considering  buying,  a  personal  computef  —  lor  home  entertarnmeni  or 
wor)<  -  you  owe  II 10  yourself  10  save  Irme  and  monev  Compare  the  16  mosl  popular 
in  Ml  Aboil  Perraul  Cottvuin  Availal)le  lor  only  S29- 

IS  HOST  POPULAR  PERSONAL  COMPDTtRS 


Apple  II  S  Apple  II  Plus 
Atari  400  4  8(50 
Commodore  64 
Commodore  PET 
Commo<loie  SUPERPET 
Commortore  ViC  20 
Heath  AlHn-One 
Computer 
Hewlett-Packard  85 


IBM  Personal  Computer 
Mattel  Intellrvrsion 
NEC  PC  8000 
Personal  Mrcro 

Computer  PMC  80 
Personal  Micro 

Computer  PMC  81 
Radio  Shack  TRS-aO 

Model  II! 


Radio  Shack  TRS-80 

Color  Computer 
Texas  Instruments 

99/'(  Home  Computer 
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FREE  wrth  this  report.  Datapros  latest  latalog  ot  feature  reports  on  EDP  and  office 
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On  the  new.  slicked-up. 
trimmed-down  Starwriter  F-10. 

It's  C.  Itoh's  laifst  genera 
tion  of  letter-quslity  printers, 

It  cranks  out  flawless  copy 
at  40cps;and  its  full  15" 
carriage  lets  it  double  in  brass 
for  both  letter  processing  and 
business  applications.  You 
can  plug  it  into  almost  any 
micro  on  the  market  Iserial  or 
parallell  simply  by  plugging  it 
in.  And  then  make  ir  keep  on 
tnicking  with  inexpensive, 
easily  available  Diablo  com- 


patible daisy  wheels  and 
ribbons. 

In  Its  serial  mode,  it  can 
print  just  about  anything 
(including  boldface,  under- 
lines, subscripts  and  super- 
scripts), and  snap  the  carriage 
back  to  start  the  next  line 
in  less  than  a  second.  In  its 
line  mode,  it  prints  in  both 
directions,  for  even  faster 
throughput, 

IWhile  making  about  as 
much  noise  as  a  cat  walking 
on  Kleenex,! 

It's  a  nice,  portable  30 
pounds-about  10  pounds 


lighter  than  the  Starwriters 
before  it.  And  it  stands 
exactly  as  tall  lor  precisely  as 
small!  as  a  dollar  bill. 

Speaking  of  which: 

Incredibly,  the  Starwriter  F-10 
sells  for  about  the  same 
preposterously  low  price  as 
its  predecessors-  Which  is  to 
say.  about  S800  less  than  a  lot 
of  other  primers  that  don't 
even  come  close  to  measur- 
ing up.  Or  even  better, , . 

Measuring  down. 


Distnbuied  Exclu- 
sively by  Leading 
Edge  Products.  Inc.. 
225  Tiimpike  Street, 
Canton,  Massachu- 
setts 02021.  Call:  toll- 
free  1-800-343-6833; 
or  in  Massachusetts 
call  collect  16171 
828-8150  Telex 
951-624. 

LEADING 
EDGE. 


COMMODORE  W^M 

"THE  WONDER  COMPUTER 
OFTHE1980s.UNDER$300r 

—WILLIAM  SHATNER 


'The  best  computer  value  in  the 
world  today.  The  only  computer 
you'll  need  for  years  to  come 
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JOYSTICK 

PADDLE 

LiGhTPEn 

POWEq 
PJICK 

□  "J  OFF  SWITCH 

VIC-20®  VS.  OTHER  HOME  COMPUTERS 


rnxlutl  FtaluiT*i 

Commodore 
VIC-20 

Atari ' 
400- 

Tr 

99/4A 

IRS-SO 

folnr 

Computer 

Pncc  ■ 

S2^jy.y5 

Si9')m 

SS25.00  ■ 

S?'W.OO 

Maximum  RAM  Memor\ 

32K 

I6K 

4SK 

MK 

Kevboard  Style 

T\pewnief 
'  St>le 

Riil 

Plastic 

Mtrmbr:in: 

FuII-Sizc 

Typewriter 

Style 

Ciik-uliilo: 
Slyk- 

Number  of  Key*. 

66 

57 

48 

53 

ProjTfjmmabk' 
Furi'L'MorL  Keys 

4 

1) 

0 

(1 

Gruphic  Symboli 
On  Kevboard 

62 

0 

0 

u 

Displayable  Characters 

512 

255 

192 

256 

Microprocessor 

6502 

6502 

TI9W 

680') 

AcL-essible 
Machine  Language 

YBS 

YES 

NO 

YES 

Uppcr/Lower 
Case  Characters 

YES 

YES 

NO 

NO 

Operates  with  all  Peripheral  !^ 
(Disk.  Printer  and  Modem) 

YES 

XO 

YES 

YES 

Full  Screen  Editor 

YES 

YES 

YES 

NO 

MicroMttt  Basie 

Stjndarti 

N,A 

N/A 

S  WIMI 

Telephone  Modem 

5104.95 

s.iw.ys 

S-ISO.W 

<il54.'J5 

MIDNIGHT 

bRIVE^ROAl) 

BAIT. 


-■il^l'tHSlOT 

\U. 

BIORHVTHM. 

BLLiEMEANIl:b 

SLITHtH 

VIC-»SUF£R 

LASDliU 

AVENGER 

COMPATABILITTr 

FSOH  Ot,TE» 
SPACE 

SUPERSLIIHER 

Read  the  chart  and  see  why  COMPUTE!  Magazine'  calls  the  VIC-20  computer 
"an  astounding  machine  for  the  price,"  Why  B YTE=  raves:  ". .  .the  VIC-20 
computer  unit  is  unexcelled  as  a  low-cost  consumer  computer."  Why  Popular 
Mechanics'  says  ". .  .for  the  price  of  around  S300,  it's  the  only  game  in  town  that  is 
more  than  just  a  game."  And  why  ON  COMPUTING  INC."  exclaims:  "What  is 
inside  is  an  electronic  marvel ...  if  it  sounds  as  if  I  'm  in  love  with  my  new 
possession,  1  am." 

The  wonder  computer  of  the  1980s.  The  VIC-20  from  Commodore,  world's 
leading  manufacturer  of  a  full  range  of  desktop  computers.  See  the  VIC-20  at  your 
local  Commodore  dealer  and  selected  stores. 

I  April   Slis^uc  2May'ShiSUC  .1  November 'SI  isiue         4  Fdll 'SIissuc 


•Manufacluicr^suggested  retail  price  Jan.  1. 19S2 


® 


j  Commodnre  Computer  Systems 

'  681  Moore  Rd..  King  of  Prussia.  PA  19406 

I  Caniidian  Residcms:  Commodore  Computer  Systems 

I  3370  Pharmacy  Ave. .  Agincoun.  Ont.  Canada.  MIW  :K4 

^  Plca^cscIldmemorc^Tlformaliononlhc  VIC-20. 


Name- 


Cx  commodore 

^  co^ylPUTER    [T. 


I  Address  _ 
I  Ciiv 


.  Zip— 


